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aco geibset 4A AMOVEMBER. 1923...) ani 
2045) The The’ Quarts Fibre 5. Coolidge.’ | 
1687-1643). July, 1923.)—Carver':has recently. shown 
[Abstrac “622 (1928) that ordinaty forms! of micromanometer.are, not 
ited ‘fot use With organic vapours) 
invented “by ‘Habet ‘and’ Kirschbaum;:/is here modified; by ha 
ined together én a small glags tip.” As: ‘in the simple form first invented, 
le damping of the system set swinging in 
taleree nd the vacuum ure is dedu om amping 
advantages claimed for the present ate that the Pilar as. 
ne insteed Gt ‘and the mass ‘of the»glass ‘tip 
peur the frequency of vibration and renders the measurement of damip- 
ing more.a¢durate.. A McLeod gauge is not. reliable except wi het ‘ma 4 
gases; in comparing, its Feadings with | those Bive ven by t ie 
form a special,form of McLeod gauge. is used in which the troubles 
mised. The, conclusion is reached that for cot densable gases the ing 
‘ment described. :is ; ‘reliable, or 1-0" mh 


2046044. Photographic ‘Method. to 
‘im: Straight, Objects. 1i,,Bull. (Comptes Ren us,, Spat 
‘June;4; 1923;)--The objects are, photographec _foreshortened, so as to 
show -wp. the deviation; fromthe straigh ordi ge 
the object.is projected.so as to lie hori ontally’ ona screeh with a’ 
vertical slit ;..behind. this, is a photographic plate, which Moves. con- 
tinuously perpendicular.to the slit. ‘The, image, moves in the same direé- 
tion, over, the slit, with a larger. ‘velocity, and the, 
on the photographic. plate. is the 


from the straight same. thod pn can be be combi sd | 
with the an the: Paper btained with 


2047. The ‘Recording Sods Dowling... (Phil. Mag. 
. pp. 81-100, July, 1923. Nature, 111. pp. 742-743, June 2, 1923.)— 
VOL. XXVI.—A.—1923,. 3G ESC 
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Practical hints are given as to the setting up of this instrument {see 
Abstract 2 (1022). 


2048. Optical Strain Gauges and L. B. Tuckerman. 
(Engineering, 116. pp. 222~—223, Aug. 17, 1923. Paper read before 
the Am. Soc. for mc Materials, June, 1923.)—Describes briefly the 


various the optical level in 
(b) collima ‘and autoco. ese 

venient and has bee ascribed in the paper. 
The authors use a th are fixed together 
practically at right angles, and a third, relatively movable, is nearly at 
right angles to these two, its axis of rotation being practicadly perpendicular 
to the line of intersection ‘of’theseMabiéd pails. A reading can be taken 
from almost any position in front of the three mirrors, and the image 
of the fiduciary mark in the observing field is steady, even with a vibrating 
or rotating mirror Dhete is) pourse, a cosine error. This 
is eliminated by using a small auxiliary mirror to convert it effectively | 
& of douwble/and. triple mirror\pystems,, thus preducing 
a@s°the collimator passes through the pespendicular positiop. 
‘Wheétiévér ‘the flash within: the field’ of, view, the- deviation fromthe 
isso’ small thatithe cosine-error is negligible... For use with 
mirrors must:/have very accurately, plane surfaces. 
‘These ‘até! more easily obtained in prisms than-in, ordinary plane, mirrors. 
‘ft readily’ possible to ovread to an/accuracy.f four- an. inch 
‘ona gaugedength. toe aleve odd T._W. 


agit 2049. The Rise. of Motive the Work Joule 
{Manchester Lit..and Phil. Soc Sec 29, June, '1923 


term un thay’be rleglected«'' Densities of 
equations. are actual densities, whilst in the case of porous materials, e.g. 

ke and’ e ‘first equation gives the apparent dénsity the 
hole. Tous substance is ‘bdiled at atmospheric pressure 
ater and the saturated ‘weight’ is déhotéd’by Wy! and’thée apparent 
density, by D,, Wi) (Ws The ‘author ‘shows that 
rate be*dbtaitiéd ‘without porous «body 
eighin air when suspended’ in’ water “Has: afiimmersed 
weight. in ‘air the weight is Ws grammes, 
eight “water ‘taken’ up is (Wy = Wi)! ‘If no: absorption 
lace, the * trae ‘be 
Wal. ence the Voluihe of of the ‘Body wi’ —~'TW, 

c.c., and the apparent density i iS = 
W,)] which gives on reduction D, = W;/(Ws — We) as 

desbriptioniof the apparatus used and, tables of results are giy, 
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(Roy? Proc.) 103i: pp: 487+409,: Jume'd, 1923.)+-The. sources. of 
etror arising in thé Various well-known methods of: density determination 
‘are discussed.’ ‘The Archimedes method is rendered more accurate ‘by, util, 
ising ‘certain mobile! heavy organic liquids--ethylene dibromide and;canbon 
‘tetracholrides-with which damping is minimised: and air-bubble difficulties 
(The:suspension difficulty. is overcome by, separate determina- 
‘tions! of | the ‘parts immersed iand not, immersed, arrangement, is 
sdeséribed ‘by which the préparation of.a satisfactory, sample of the, metal 
(lead): for density determination is rendered possible.by filtering, casting, 
‘and heating,im vacud. density oflead.is 11- 3437,at 20°C, with probable 
max.. érror 1/100,000.: sA ‘sample of uranium: lead has. anatomic, weight 
of 206 +26.as calculated from the density obtained 5 the present methods. 
A. BG. 1. 
2052: Investigation of the. Hodkinson. Bar). WwW. don 
and iH. Quinney: (Roy: Proc, 103.,pp. 622-643, July 2, 1993,)-- 
A systematic: treatment of the theory and .practice of pressure measure- 
ment with the: Hopkinson pressure; bar. The paper deals; in, seven sections 
with: vatious :points.:» The’ effect of, coning the bar as, usually, practised, 
renders comparative tests’ useless: unless the. pressure-time, curve.is; similar 
for: each: explosion. or impact. Besides. practical examples, a,theoretica] 
investigation of point is given., The.effect of. length: of bar .on 
the: form of the pressure waveimvolves three, effects; ..(i) .Due.,to,the 
oversttain ‘near ithe firing end. of the bar, (ii),to, non-uniform, distribution 
of pressure over firing end, and (jili)..to change. of; type. due, to. the 
lateral contraction: component of, the .wave. motion,....Results;, showing 
the variation of :mean pressure)-with, the; diameter bar: indicate 
that the pressure falls off rapidly with the distance. from, the axis, _ dhe 
variation: of :mean pressure; with the distance between the. charge .and 
the ‘bar is illustrated, and the maximum pressure, obtained by. detonating 
a tamped charge of gun-cotton jin contact. with,a,short, bar shown to, be 
117 tons/square: inch... The effect of detonating a,charge of gun;cotton 
with: the end: of;a) bar. of concrete, is, to demolish. 
length and to; throw off a, series of lengths, to different distances. .. 
Jation the! maximum agrees well the 


‘Recording, Chronograph: for; the, Tnverse Rate, Math. of 
Thermal; Analysis. French... (Bureau Standards, . Technol. 


Papers pp. 245-255, -Washington, .1923.)—A. Aescxiption, of. a 
recording instrument for direct plotting of curves for the inverse rate 
method of thermal analysis in which the time interval required for a 
definite! tentpevature, change and the \temperature are the coordinates. 
The: original should be consulted of construction. 
Bool 
2054. of Glock Gorvections ‘Determined with Large Tnsiru, 
H.R. Morgan. ,(Astzon...J.,35 pp. 4-7, Feb. 20, 1993. Jog Inter- 
comparisons of wireless.time signals, show that,there are large vanafions 
the times sent, out from varjous observatories, and, these may be, ihe 
observations. (The; author,,has, made comparisons. of 
taken within, a; few, hours, on. the, same night with the and 
6-inch transit circles of the W.S. Naval Observatory, these. instruments 
VOL, XXVI.—A —1038. IOV 
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being permanently mounted in ‘identical large buildings. ‘adjust- 
ments were made that might affect the continuity of clock corrections, 
During ‘the five ‘years, 1913.5~1918.5, there: were 397. clock corrections, 
determined nearly simultaneously on the two instruments, and it 
found ‘that variations due to the ‘clamp positions of ‘the instrument 
differences as‘much as 0+ 2s; or more. “Such clamp terms must ‘be taken 
account of in absolute time or Jongitude work, but; this cannot: be done 
when ‘preliminary reductions have to be made fora time’sigzial sentout 
within ‘a féw hours of the observation, and though a ‘niean value of. the 
clamp term ‘could be applied, yet the change with clamp itself varies more 
than 0*1s.; and ‘the author infers that this may be due: to Giaccndatices 

| 2055. Accuracy of Time Morgan. (Astron. J. 

85. ‘pp. 80-83: 10, 1923. )—Determination of time from astro- 
nomical observations are provisional or definitive ; the: former’ ‘being | 
when a signal is sent out which itself indicates ‘true time, and it is 
necessary to predict the corrections to a standard clock from provisional 
observations ; in the definitive reductions, the personal equations’ are 
determined, the solutions for clock rates extend over longer periods 
than in’ the provisional, definitive positions of clock stars .are. used, 
examinations for clamp differences are made, ‘and erratics in clock and 
chronograph systems studied. The author gives examples of the running 
of clocks and their normal or outstanding corrections, and of the observa- 
tional errors of transit’ instrument [see preceding abstract] and shows 
that Prof: Sampson's comparison of the wireless time signals sent from 
Washington, Paris, and Berlin and received at Greenwich, Uccle, and 
Edinburgh (M.N. Jan:, 1922),’might be considerably modified in. the 
light of these. He suggests instrumental and observational:reasons for 
the discrepancies, and considers that the variations in times determined 
at large observatories are more or less due to the provisional nature of 
the astronomical observations, and reductions used ; that by planning 
properly ‘the provisional work, the variations in ‘the preliminary times 
may be partly eliminated and partly corrected for by later definitive 
reductions ; and that longitude determinations need not be subject to 
such uncertainties. He suggests for provisional signals that observations 
of zenith stars be taken on small and quickly reversible instruments, 
whose behaviour has been studied, and that’standard instruments in 


fixed observatories should receive a few, but the same signals; periodically - 


for long periods of time under all conditions, for gh in the determination 

2056. Clock Wass Piiliod of. Entive M. Li Zimmer. 
Raton. Jj. 34. pp. 196-199, Jan. 26, 1923. )—Fundamental observations 
made at Cordoba in 1913 showed that evening clock corrections were 
larger ‘than ‘morning ones. To test ‘this, two Riefler clocks, 155 
and 330, were installed in the subterranean clock ‘room under strictly 
uniform conditions, and there | was ‘no known disturbance of the clocks 
from Sept., ©1919, “until Oct.,' ¥920; “after ‘this date there were 
frequent earthquakes’ “During calm period, 15,000 observations 
were made’ ‘to’ ‘investigate the night and ‘morning? tates and these ‘could 
be ‘represented by the ‘formula 
VOL, XXVI.—A.— 1923. 
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+ esin’ 5© +f cos = At; where’ = mean clock, correct 

¢ = number of days from Feb. 29; and © i= sun's true longitude for 
ofobsetvation. smooth curve was;:computed :for.the part of, the. rate 
depending on 2© and the observations, freed from that part-of the rate 
Aepending on ¢ and were superimposed upon it. There cam:be no;doubt 
about the reality: of this curve, and since both clocks. trace out ithe 
same curve during ‘the period, and glimpses of it are found in. the shorter 
periods of: uninterrupted) clock rates; there, is every reason to, suppose 
that it will be repeated in subsequent yeats ; ‘but:no explanation as yet is 
found for it. The author points. out, the value to fundamental .work of 
such rates, since thereby {whole years of ‘observation rit ‘be reduced in 


Ti 


37 { 
2057. Aw Electric Motor. Recording 
Ww. Joachim: Inst., 196. _pp<.215+226, 

The:motor was designed to drive the film drums, of recording: aircraft 
instruments, where lightness and regularity in speed ‘are. essential; it 
was built much like a standard telephone relay, with double opposed 
electromagnets ;\' these alternately pull the armature, which’ is mounted 
on léaf*springs between ‘them from one pair of pole-faces to the other 
the ends of the armature carry pawls,' which engage with a ratchet wheel, 
pray Sat film drum ; on one’stroke one‘of these pawls drives the ratchet 
ard a‘step, while the other ratchets back over the wheel into 
position for the next stroke: The ‘alternate energising and’ dée-energising 
of the’ pairs of electromagnets ‘is ‘accomplished by a distributor driven 
by a variable-speed motor, which makes’ and breaks the circuit for each 
electromagnet once in’each revolution; the speed of this motor can be 
regulated closély. through a large range; and as there are 240 teeth on 
the ratchet wheel it is turned at a low speéd which éan be closely regulated 
between, 0 and. 35 r.pam.. Absolute synchronisii® between any, number 
of. motors can be obtained by connecting them. to the same distributor ; 
the motor measures 3-49 cm, x 3-02 cm.:x 2:22 cm., weighs 75 grammes, 
consumes 0-1 to 0-9 amps. at 8 volts, max, torque 269-6 gr. cm,, max. 
power 6 x 10-5h.p., max. efficiency 0-99 per cent; this is a high efficiency 
for the output, The normal speed is obtained; at,once on closing) the 
switch, and the motor stops dead when the switch is opened ; | the'life is 
long owing to low bearing pressures, and the cost of construction is low 
owing to the few parts, the 


2058. Vapour Pump. ML: (Optical Soc. of ‘America, 
J. and Rev. Sci, Inst. 7. pp...537-538, July, 1923.)—A description of a 
new glass mercury-vapour, pump with certain innovations in design, 
reudering it less fragile than the usual kinds and giving very! oousistent 
and. satisfactory performances..,, There are a large number of jets, made 
cockle burr fashion, the openings being 0<5 mm, or 
through which the mercury-vapour escapes from the reservoir. 
action is the same as. that of,other vapour pumps, [See Abstract 1080 
(1922).) T.C.H.. 

2059. Coefficients of. and of Slip Carbon 
by the. Rotating Cylinder. Method, (Phys. Rev; 2. 
pp. 250-265, March, 1923.)—-A new determination is made of the coefficient 
XXv1.—A.— 1923. FOV 
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of dry’air, Millikan’s apparatis as-used by Gilchrist, 
Ven, and'Stacy, the value: Obtained) == x: 10-7} 
iy ‘less’ ‘than’ Harrington's standard ‘value. By. the danie 
tethod; for CO}, 1471°6 which valué is: corisidered ‘correct 
towithin 1/20 ficients of slip for rough ‘and smooth ‘surfaces ingir. 
and CO, are Computed from vahies of'the apparent coefficients of viscosity 
measured! by’ this‘method for ‘pressures of 0-5'to For'an‘old 
shellac surface, the values found ‘both’for air and!CO, are only'3% greater 
than’ the theoretical lower ‘limit*computed Millikan for ‘a completely 
diffusing rough surface.’’ Por‘a'sarface coated with watch oil the coefficients 
in air’and COs are found tobe 21% and “12% higher: respectively; 
which agrées with the corresponding’ values found ‘by: Millikan'soil-drop 
method. For clean and scratched brass surfaces intermediate values are 
obtained. The fatigue effect \watch‘spring steel wire, twisted tihder 
load;“is noted. In-5 years, ia grddual stiffening is ‘shown! By: a\decreasé 
of 0° ‘09% in ‘the ‘period! ‘A twist ‘of 8°: ‘to! cause a 
Méavarement of the: Viscosity and Surface 
Chim. Bas, 42; ‘ppi- 686-696, july; 1993.) is 
described‘ for determining thé: relations ‘between viscosity, temperature, 
and composition, and. between surface tension, temperature,,.and |com- 
position’ of! system,» soda-limetsilica’ in..the range »obtained.. with 
commercial ‘glasses. Use. is imade of -iarefractory porcelain, cylinder 
which is submerged in an electrically heated, bath: containing the, glass, 
and the time:of a turning 


moment. is, applied. equation ‘employed is’ As K ‘where \ Wis 


the ‘mass of the’ fallin®' weight’ which ‘aetuates and’S: 
number’ of revolutions’ per minute. found’ to be constant all 
viscosities up to '1000 ‘poises, but for higher viscosities the valu¢ increases 
with the'viscosity.' The apparatus was first calibrated’ with glucose'solu- 
tions, the'viscosities of which ‘were ‘determined ‘by ‘different standard 
methods. Values’ for obtained for ‘the glasses are: plotted on 
isothertiial space models and projected on to ternary diagrams." A series 
of isébats showing the logarithm of the’ viséésity are thus plotted for a 
givén'temperature'as a function of thé proportions of the constituents 
of thé glass. From these results curves are plotted of the'values of log 
against for different compositions over the range 800° to 
/of remade by d*tethod in’which a 
cylinder ‘of platinum foil is sapported by ‘a@ispring and‘ lowered into the 
bath “whtil ‘contact’ with’ the’ surface madé.°''The ‘surface tensior 
force’ which then ‘draws'the cylindef into the’ glass 'is “measured by the 
of the spring! apparatus is Calibrated by the use of standard 
From ‘the 'restilts obtained tertiary diagrams are prepared’ giving 
definite: temperatures lines of equal teabion. oft NP. 
9061. The Flow of Water in the Annular Space between Two Coaxial 
Civeulay ‘Pipes) (Phil Mag. 46. pp. 163+169; ‘July, 1923.) 
—Anekperimental détérmifiation of the relation between pressure gradient 
and méan ‘velocity in' this case: Th the laminar Pégioti ‘vel! pr!’ grad: 
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the. pressure La. guter 
‘determined: varies, agreeing thus Mall 
(00910, obtained,, by,,Stanton; and Pannell. for, tubes, .. The, 
ithin,5 


_isigiven, agreging.to w % with, the 


2062, Demonstration, of. Steady slow of Ela Hayashi,, (Kyo 
Kalle: 171-172 In. English.)— 
apparatus for showing stream, lines in, three-dimensional. motion. . 
graphs, of the. streamlines; past a, propeller, and .past, spheres, at, 
tedw tud viesh ad} to ott Yoerabaoo to {t+ 
Inst, Imp, Univ, Report, i, PR 25r80,.,JJune, 1922... 
_ Eaglish.)—The, calculator, slide-rule with, four, scales, designed, 
rales those, of temperature, barometric, height, differ, 
@gce) of level read i ;manometer,, and air, speed... drawings 
are given, and the manner of correcting for humidity explained. 
perc Wc A - Ws. B 
An; Instevment. to,. Measure. the Direction. Speed, of, Wind 
“makes use,of,th e. depenclence.-af. the pressure. at, any point, of cylin 
against . which, the,.wiad . blows, ..on. the) azimuth, the; point, easured 
which the, wind comes, and, records the difference 
pressure, for,.. ent, aszimauths, ;The.,,space, inside 
separated longitudinally so that each row of holes has its Ow Space; from 
.. which a side tube allows connection with a pressure measuring instrument. — 
Ab experimental" sideslip(!’ indicator. which ;worked \satisfactoniiy, on 
an '?imachine.ig mentioned. range inf direction|of the present 
 instmment tis 120°; ig. when, setfor; up-and-down! angles, for..any..angle 
bebweens 20%,aad 100%, This will.include:the case recovery 
froma: The! method.of registering is the:same as in an.ordinary 
barograph;:» The-inside spaces.-of, two pil¢s.of elastic baxes. axe, separately 
sets; ofiiholes on the:‘sides,, while the,chamber of the 
barograph«made aiftightis connented to.a middle}set of Formule 
relating the: pnessure differences and) readitigs; obtained given,.and 
itusshowmthat there is:a graphical.method possible for'finding theivelocity 
ftom thé pressure readings)» Itiis pointed.ont that:the:use of two/instru- 
 mients, one, with: its cylinder) vertical, and) the other: horizontal.and itrans- 
Vense,,enables, the three. component velocities of theiwind, and. the.forward 
Velocity tobe; in a:fixed: place; as im.acwind tunnel; 
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‘one ot two wafer! manometers can be: used withthe, cylinder: the 
-tows of holes) instead of the 


2065. Electrically Mircury) Filament as a Flashlight for 
Instantaneous Photography. K. (Japanese Journ. Phys. 1. 
9-10. pp, 97-100, 1923. “In Math. Sec: Japan| Proc! 5. 
91-94, June, 1923, In Engli he ude of wires was 
‘as being’ ,tisfactory, mercury filatent was used, ‘by which flash- 
light’ of “very short duration’ and‘ of siifficient illaminating power was 
obtained. These filaments were made by sucking mercury info a glass 
capillary tube. Each end of these tubes, with a hair wire inserted, was 
sealed with sealing wax. The deflagration was caused by closing a circuit 
with the blow of a hammer on a lead anvil. For measuring the duration 
of the flashlight two ‘rotating ‘discs’ with radial lines Were’ used’; ‘the dis- 
Beaten of the radial lines shown by photographs of the rotating disc 
ted ‘by ‘the flashlight from the WeHagrated ‘filaments’ giving the 
depends ‘ipon’ the diameter ‘and’ length’ of ‘the “filament, being shorter 
with finer and shorter filaments’; '{2) the duration ‘depends upon the thick 
of the wall ofthe capillary tube; (3) when a secondary battery: is 
used the use of a condenser shortens the duration of the flash, but when 
a dynamo is used ‘the duration is lengthened and ‘the condenser detVés_no 
purpose; (4)*the duration of the’ light sometimes vaties even with fila- 
ments practically the same ‘make and deflagrated under’the same con- 
tube’ containing éxplodes. Examiples of ‘the: ‘of, 
given {see Abstract T. Cm... 
Evvors of Observation. w. Phil. Soc., 
i 21. pp. 482-487, Pine, 1923.)—The subject is treated mathematically. 
The standard ' formula for the probable error is ‘arrived’ at ‘by dsstimi 
_(a) that the errors follow Gauss’ law, (6) ‘that the’ precision-constant’ hz 
that particular value which! makes the’ probability ofthe observed a 
of Values''as gréeat'as possible. The altertiative formula’ in the 
present paper, which gives a smaller value fot the probable etrér, is arrived 
at ‘by making the ‘same ‘first assumption’ and' replacing. the’ second ‘by 
the’ assumption that’ priori all values’ of the are 


2067. The Dorothy Wrinch and H. 
(Phil: Mag. 46. pp.’ 1-22, July, defihed .as 


an observed: common’ to many sets of data! <A) priori ‘the. 
simplest law is the most probable. The theory of mensuration/is examined 
in this ‘light. The ideas of distance’ and:*' ‘rigid bodies”: are examined 
and “definitions of: them, founded on’ observation, ‘are given: Firstly, 
body’ is"recognised’ as: something on which’ it: is: possible make 
recognisable marks. If, then; two marks on) the ‘edge body aré 
in' contact: with the edge" of another body,' and all intermediate: points 
remain ‘in: ¢ontacthowever the two bodies ‘are turned, the two ‘edges 
are\defined as “‘straight.’' edges ’?:can always bé! made 
to’ coincide ‘in: thisoway.! “If; ‘under certain’ conditions, they cannot, the 
bodies cannot be “‘rigid:’’ and the edges cannot be considered as“ ‘straight’ 
for the ‘purposes of merisuration, ‘The «conditions: that” two “ marks:’’ 
VOL. XXVI.—A.— 1923. ICY 
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two ‘other marks on another “straight edge;"’ and) defined 
in the usual way. The idea of distances between points not on a straight 
edge? is ‘dlso introduced) with: the help of caliper: :coi ison. 
idea ‘of ‘aoscale is int®éduced, / The relation of: mensuration to geometty 
is‘ simple.’ Geometry ‘is! intensive, ‘mensuration extensive, but it 
maybe found that the fundamental observations of )mensuration «may 
be comnperalte with the fundamental ates of a geometry. Euclidean 
‘geo! omMore resemblance to mensufation ‘than any otliér) “but 
sémé’ of Euclid’s’ postulatesare unsupported: and’'some, when! applied 
to’ mensuration, manifestly false. This is particularly obvious in Euctid’s 
treatment of parallels. the logical development of a theory of men- 
suration‘it is unsound to introduce the idea of angle:except as derived 
from certain lengths. To do this the following experimental relation 
cati be assumed ‘withvery probability‘ to\ be true, | Let two Straight 


and:each tatio is ‘less than unity. to: the defisiition 


ns relating to planes and Cartesian coordinates 
are then developed ‘in: detail: jad ae ait 


J- 196. pp. 79+-87, July, 1923.)—~In: the course:of a.general review of the 
nature and development of constants it is suggested that there ‘is probably: 
no constant in: the absolute: sense in which: it is ordinarily upon. 
in practice; classification: of constants into five: groups is given. in. 
tabular includes: (1) Independent universal constants. applying 
matter, all-electricity and to all processes, from which .all.,other. 
constants. may be derived; ¢.g. velocity of light in) free space; .electronic 
charge,etc,; (2) derived: universal constants independent. of: materials, 
mass of neutral resting hydrogen atom,: number of grammes: per 
grammie-molecule,. ete..;':(3) reference’ points’ by definition or experiment, 
freezing-point of: water,:iatomic heat of, solids, etc: ;.(4): conversion 
factors, :ejg..mechanical equivalent of heat and (5) constants describing 
properties-of materials and:instruments. ‘Diagrams are: given 
the relationships ‘between. groups 
2069. The: : Torsion: Balance. in the: Biel. H. Shaw and Ey 
a brief description: ofthe instrument, an imaginary example is) worked: 
out. of .a dense layer supposed: to be 200, metres: below ‘the earth’s 
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+2070, af Rods! of Variable: Oross-Section.,.\ Dorothy. 
Wrinch, -(Phil..Mag: 46. pp: 273+291) 
referred to’in: Abstract 603 (1928) is here extended tothin bats:of: certain: 
Electrical: and. Vibrations. L., Schiiler.. AE 
Zeits. 44; pp. 637-640, Paper, read - before, the; Elektrot, 
‘deseriptive account. of, the; analogous. cases, of, 
vibsation .electricak. and, mechanical regions... paper, is-,illus- 
the D' D,iRiabouchinski. , (Comptes. 
Rendus) 176; pp! 1128-1131, April,23, body is set in, motion. 
in a perfect fluid, the motion will be permanent, provided “ cavitation ”’ 
does not occur: The effects, ‘of cavitation ma be simulated by variable 
sources and sinks, together with vortices. “ The complex velocity potential- 
stream function is given enema motion - about a circular 
cylinder and an infinitely 1 W.G.B. 


te 


(2073: Motion of Sphere in Rotating Liquid, F (Roy. Soc., 
Proc. 104. pp. 278-301, Sept. 1, 1923.)—Both in its specification ‘and 
mathematical treatment the problem here dealt with is in every way the 
analogue of that dealt with in an earlier paper [Abstract 626, (1923)] wi 
the sole exception: that, whereas the small’ initial| impulse given to + 
sphere was in the former case parallel to the axis of rotation, it is here 
at right:angles to that axis. ~The pressure ‘intensity of the eeeanniats. 
of two’ parts as before, but that depending oni the: distance from the! axis 
_ would now tend to maintain the sphere in relative rest. The initial 
disturbed "motion ‘willbe irrotational;: and»symmetrical with respett. to 
the équatorial plane of the sphere, and | will'$o continue, the subsequent 
motion of the centre! being: wholly in this 'planei:’ The path of the: centre: 
of the ‘sphere is a spiral witha definite dimiting!point,about! which the 
sphere ’winds ina directiom opposite to: that of rotation df the liquid) while: 
a speed/ tending: «|The: 
motion! persists longer than-in the! former case; ‘and! 
to'the neighbourhood of'the sphere, ‘but less:so thanibeford. The-velocity: 
components’ are ‘dscillatory and’ “tend ‘tex:zero: as» the ‘distance 
Sphere increases; Onithe axis of the sphete the motion:is: perpendicular 
td 'the axipand persists with time) o Atoapoint 
velocity relative thereto is ‘representable as!the:component in the tangent: 
plane ‘ofa vector which generator of-d right» circular cone. drawn 
wards’ from “the: point’‘and) with vector’;the| 
generator: rotates with constant angular velocity ‘and 
to the diréction of projection of the sphere ; the angular velocity varies 
with the latitude from a maximum at the poles to zero at the equator. 
This) will’apply th the former case> but'was\ not there: given! -Geiteral 
expréssions ‘are ‘6btained the disturbance’ at eahy Contbining! 
the results of ‘the two ‘papers' gives the: small general motion sphere: 
projected: in'a rotating liquid: with srhall initial-velocity,'the ‘path: 
of ‘the sphere being helicals Although the actialmotions® remain‘ small: 
VOL, XXVI.—A.—-1923. 
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axis! of !the sphere, Thus the! solution gives:.the true-state of ther liquid 
onlyfor 4: limited time:))A mumber of ‘the 
motion:iare given) nottoofieh tt, 
{Miss] B. MwCave;: and {Miss} By (Roy.Sec; 
Phil. Trans, 223. pp. 383-432, July the: resistance, 


of a circular cylinder, and ¢ of gh 6 , Movin poe a viscous fiuid,. 
are obtained analytically, otion in the form 


firat. stated by -Oseen,, inertia,terms are to some extent taken 
inte, account. (Lamb's approximation. ,the, 
also, indigated how the problem for other sections, such as.an aero : 
wing or strut, can be solved, though in such a case the integrations. wo 
have:tobe carried out numerically.‘ \Comparison withiexpariment shaws,. 
over: the lithited: range. of! Reynolds}onumbBer for «which caleulations and, 
observations overlap,’ ‘calculated: resistance 40.% above 
discussion of the functions):analogous: to .Green’s ‘funetiong; which 
occur im ‘the solution: ‘is: appended. ex Thespaper is: mainly: | 
gic Metals Produced, by. Ampact,.. ‘Ww, 
(Roy, Sece Ganada;, Trans: pps. 2937299, 1922.) 
schudi’s formula, forthe, time, of impact,of twa, bars, [Abstract 695, 
(1922)}, andi comparing with the time of, longitudinal vibration, of the bars, 
it.is found thatthe ‘‘ compressional wave ” ;theory.of impact.is untenable, 
Aften a/discussion of the damping of longitudinal -waves,:.it is, concluded. 
that the probable order of the coefficient of viscosity appropriate to this 
is 20° duration, of the vibrations vexgited. 
in. ban: by: impart are: described. (end) ofthe bar is: dipped.iato, a 
vessel.containing swater, in.which is,a water-tight, microphone. connected 
battery circuit containing the adjustable. primary of an, oscillation. 
secandary:is an ionic valve cixcuit containing a variable, 
condenser, igiving; heterodyne ‘‘ beat!) reception. .The, train, of.,.waves: 
Wags isufficiently sustained,.to., give. beats. with, frequencies of, the 
emitted, note up to,about.42,000) per welkiabove audible, pitch),, 
This: arrangement can, be used to. and so. to. deter; 
ming) Yaung’s modulus. _ 


02078. | Contact Atva Sphere wher’ Compressed Flat 
on’ removal, the portion ‘that. rubbing was easily, 
distinguished: :! The -afea:ias found: by these to 
21: %ogreater than;:the! theoretical: It:is-also mentioned | at,,the, 
maximum: ‘safe load, thé compressive: stressiat the centre, ofthe area: of; 
contact iss 210) tdns/sqe ini’ It: is remarkable) that, such. €normous, 
stressican be applied to-and rémoved from ai steek ball fot: hundreds; of; 
millions of: times »without causing: fraeture,: butssuch:is 
| -hsol gntesetoni 10 
Depression of the Centre: of a of: Steel under. 
Normal ‘Pressure, Smiths | (RoysSoc: Canada} Sect. 
VOL. XXVI.—A.—1923. 
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‘pp.’ 217-225, steel disc, 6-14 em. in’ diameter and: 0-4! mm. 
thick,’ was supported'on an annular flange forming’ part.of a: vessel which: 
could be exhausted, ‘so that: it could be: subjected to varying. pressure 
differences. ‘between its faces. The normal deflection of the centre: was 
measured by means of a mirror connected to a small aluminium pillar 


mounted 6n the centre of the plate: by a lever arrangement. . Various 


pressures! and flange diameters were used, an \empitical -tarmuls 
ahd a quantity depending on the pressure, 


2078. Flat: Elastic Plates then, ‘Seperated 

Bat of Similar Material, Goodman...) \(Engineering, :116; pp. 244— 
246, Aug. 24, '1923.)—-The' object of the investigation was to see how 
neatly the formule due to Hertz were accurate:in practice, in view. of the 
increasing loads to:'which ball bearings are: being subjected, and ‘to: obtain 
data for larger balls than have been previously subjected to experiment. 
Hertz’s formula gives 6 o p7/8d-t, and the agreement is tolerably good. 
AS’a thean ‘of the expetiments, 0°673 is:more accurate, as the index ot P, 
In the of small balls — 3” diam.) the observed approaeh 
tly greater than the calculated, but for the larger balls (4-5" and 

pa is slightly less. In the latter case, it is doubtful whether the ball 
is evenly hardened throughout, 
difference of behaviour ' | G. B. 
Sci, Reports, 11. pp. 445-461, Dec., 1922.: In English.}—By a photo- 
piotthn: method, similar to that of Raman [Abstract 227 (1919)] the time 
of impact and the Coefficient of restitution for spheres of various materials _ 
is determined. ‘It'is found that’ as the relative velocity before impact 
increases,’ decreases, fairly rapidly at first, beyond a certain — 
velocity, ‘The time of contact also diminishes 
with’ increasing velocity of impact, but Hertz’s’ theory’ is not verified. 


~' 2080. The Strength of Materials. W.E.Dalby. (Roy. Soc., Proc) 103. 


April/3,:1923.)—A modification of the testing. machine and the 


élastic recorder [Abstract (1920)],;'so that records can be taken of 
alternating loading betweén tensile and compressive limits, is described. — 
The outstanding features of the diagrams obtained are, that during the 
removal of a load after overstraii, the material responds in’ an: elastic 
manner although the elasticity. is- imperfect ; that during the ‘increase 
of load of opposite sign to that of the load removed, althougli at first the 
responsé ‘of thé material: is approximately elastic, plastic extension is 
combined with it and the plastic extension rapidly increases until a yield 
load is. reached, after which the extension is almost wholly plastic at a 
constant or slightly increasing load. : 

A new instrument; ‘the elastic torque’ twist recorder, is:also déséribed 


— 
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duces:on a suitably formed ‘test piece. Comparing the tecotds. obtained 
by ‘the elastic torque twist recorder «the» push-and-pull records, — 
there is a: striking similarity of form, Both show. An:elastic line and 
a limit>of proportionality; a definite yield of ithe material followed»by 
plastic ; imperfectly elastic’ line torque remdved); ;and a 
rapid progress to the plastic’state when. the. torque is réversed! in« sign. 
An overstrain means an elastic deformation: of the crystalline substance 
of the blocks, combined with a relative sliding of ‘parts ofi the blocks:along 
gliding planes within themselves. A removal. of: load »means elastic 
recovery of the deformed crystalline substance without: plastic recovery. 
The imperfect! elastic ‘recovery is probably: due: to’ the \Mfluence* of. the 
plastic ‘slips although no’ substantial plastic recovery tales; 
application of load of dpposite sign’ first elasti 


or along new ones. positions 
are passed and: plastic deformation continues: of: thée-\Joad 
 again-allows elastic recovery of the plastically deformed structure. This 
kind of action ‘continues up to: thepoint of fracture. The ctystalline 
structure is never entirely destroyed, however ‘severe the cold working. 
So that, just before the actual fracture, the ‘bulk of ‘the ‘metal probably 
consists of. crystalline substance interspersed in all directions; by slip 
planes. If, just before the plastic drawing out to fracture the load is 
removed, the crystal debris still exhibits imperfect: elastic property. 
Fracture means therefore the disruption of the metal by shearing’ along 
slip “planes “without: anything like complete destruction. of the crystal 


-2081,, The Crossed Ort Model of Potential, and 

pr Lyman _L, Silberstein. (Astrophys. J...57.. pp. 257--263, 


june, “1923. Energy Formula for Crossed-Oybit, Model. of the Normal 
Helium: Atom.—From simple, dynamical. considerations, it. is shown that 
the enengy'of the model, with the two orbits assumed as rigorously circular, 


is’ given ‘by the formula, —— 7N. is ‘the 


mutual inclination of the planes of the two orbits and F is the complete 
elliptic integral of the first kind. .From:this general formula it is found 
that’ for Bohr’s model, in which i = 120°, the ionising ‘potential is 24-35 
volts; as compared with 24*5 volts recently obtained. by ‘Lyman. . By 
means of the formula for the’ wave-lengths of the.emitted radiation, 


ven[a—Zr(;) it is found that the simple rational values, 


cost = %, to the lines, 2897-1, 
Ag = 522-3, and ae = 515°7, of the Lyman series. The: author disclaims 
any responsibility for ‘the dynamical legitimacy of the ‘model. In: ‘an 
nded note two more lines are shéwn to be covered by’ — eos § 8 
2082; The Atom: Av Sommerfeld. {Optical Soc, of 
and “Rev: ‘Sci.’ Inst. pp. 1923.) —-Hitherto 


: 
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iy 
he 
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attributes : or ‘the: ionisation ‘potential: model discussed sin: which 
the two electrons/revolve «in opposite: directions: in coplanar ellipses): the 
‘apses “béing ‘opposed: The ‘model? agrees : with :! Millikan’s: ,observation 
that‘a -particles:can ‘expel two electrons: from hélium: atoms; sinte :incthe 
second’ half:of any “period, one: electron «would experience »exactly,ithe 
same! action»as had:the iother electron in the: halfperiod 
‘commiunication! from’ Heisenberg shows: that the ‘ionisation 
potential of suchoa: model would: be 24-5 volts; in good: agreement with 

Afodoliah thé: “Hy S. Allen, (Natute; 


| force is‘suppléemented: by a quantum which’ is repul- 
sive for) unlike charges, being:a radius of stable equilibrium, »wavstatic 
model canbe ‘constructed for the hydrogen atom; molecule and:H;, as 
well as‘for the positively. charged: hydrogen molecule. ‘The: idénisation 
‘potentials of ‘the models are’ in fair: agreement) with observation, ! and 
decisive difference between those! of the: positively: charged: molecules: on 
the'static' and Bohr theories pointed likely criterion. The. stati¢ 
and Ju: E. Humphries. (Phil. 46. pp. 331-334, Ang., »1923.)-+ 
Induced alternate: polarity is only. manifested} when’ an’ passes 
from*an unstable to a/stable octet. This, is manifestly true. for:such ‘a 
compound as NaCl and there is no reason for assuming a different mechanism 
in less strongly polar compounds. Octet stability accompanies high 
reactivity, in fact ionisation may octur in’ extreme cases, ‘and: an’ investi- 
gation of ‘the equivalent’ volumes of ‘thé atoms in the’ ¢hlor- 
benzenes shows” that’ while ‘the introduction of ottet ‘stable chlorine 
increasés these; octet’ wistable atoms reduce‘ them.’ Direct’ evidenve'on 
the'size of octet stable ‘atid unstable atoms might be deduced ‘from: vis- 
Cosity Rankine, or from the b of van der 
equation, A. Wh 
12085. ithe: Theory the: Atoiteic 
‘Nucleus. Part ‘Henstock. (Chem. News,; pp.:18+2%;, 
July the structure of}-oxides of various .eleménts 
:2086. Theory, of F Free “Cha. Soc: J 


cule, which must be activated, for example, by contact pin Ee before 

at cam unite even with a:halogem; in. the second, case, the.ordinary,<con- 


q 
is atom’ models of the helium atom have neither :agreed':with «its magnetic | 
1 
in, SOME Cases the resting states may De identical with the reactive states, 
2 
a 
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much: less: than. that:of ‘thé mesting states ; many compounds, which 
stable ini themselves undetgo inversion: when subjected to chemical change, 
though: this'is hot always the case ‘andi may. not‘ be spontaricous,,but may 
depend ‘onthe action of the -teagent.; The ‘fact, thatthe! three, oxygens 
of the:anion are-copladar with icarbon or nitrogen) in: crystals of calcium 
casbondte and:isodiuin nitrate} but inotisiniJead that.no 
uhiversat rule:cansbe laid down ; bnt-that-¢ach case must be investigated 
original simple: theory,: according -t0, free 
rotation is ‘always’ pdssible with .a”single::bond, ;but: 
doublés borid,! has: }definitéby: broken: downs: | 
ofi-van't Hoft: predict that.symmettical derivatives of ite 
neither! sterebisomerism nor ioptical activity ;; but a casesmes 


tion ‘is suggested. In! any:case:ittis necessary to: recognise, that the; subject 
is t*sopen to «discussion ‘on. the possible bines,: including these 

‘by: the eléctronic» theory: ots 


suggested 


the_line joining t ir centres, so that 

must; be .very. close, together. This, view, is open, td, grave 

physical grounds, as., Rutherford’ Anyestigations | the, collisio 
with. atomic nu¢lei on Any law of ai 

tion and; repulsion holds up to, abo and. two 
distance, greater thap, this may ted 


forthe lack ‘of “free rétation’in’ thé dotible bond “A 3 theory 
Of Valéticy be’ capable’ of représetitation model; in which 
‘he's nuniber of the electrons and ‘their mutual action ‘is’ in’ dceordance with 
it’ also” express’ thie ‘Chemical “dhd’ steteothemical 
erties of ‘known’ Kossel as’ begitining’ ‘by 
stive tredtment ‘of’ the strength of certain’ ‘com 
; "based on Bohr’s dynamical atomit’ model’!!! NVA. 


- 4012088 .!Thel Electron in. Chemistry... ‘Thomson, \;(Frank:qinst., 
698-620) 1737-786, | Jume ; | July,.and 
245+180, Aug: present. series: lectures; has .been .given 
befote’ the! Franklin: Institute 'wnder! the -belief; of their, author, that the 
intrédiiction of the idea of the electron will break down the barrier of 


a 
4 
tical and dyna- 
lency. problems. 
cubical atom Lewis was,soon seen to be incapable of repre- 
senting, triple, bonds ;,..and .Langmuir adopted, Lewis’s suggestion that 4 
the, eight, electrons of the.octet,approach. one, another, in pairs, to form 2 
| | | a | | does not i | € 
of an arid’ does not seem 4 
a 
a 


832 SCIENCE ABSTRACTS, 


gnor ‘has hitherto 
ment of electrons in’ the atom is: first considered; .in /particular .when 
their number is greater than 8; following which-comés a discussion! based 
tipon ‘the restlts’ obtained of the periodic: law; ofcallotropy, and:of active 
nitrogen,’ Experimental evidence ‘afforded: by «;positive rays» then 
‘receives attention; after which the sizes ‘of:atoms, the ionising potentials, 
and related properties, are dealt ‘with. _ The>combiriation: of: atoms: to 
form molecules is then examined beginning with the simplest case of the 
union ‘of! two similar atoms each containing one-electron and proceeding 
to a considerati¢ ‘of 4 electron atoms, polar molecules for which ai physical 
test is described; viz. the! determination of the specific inductive capacity 
of the substan¢es formed by. the molecules; the arrangement: of: electrons 
in octets, and he disposition of the électrons:in such typical. compounds 
as chlorides, es, carbonates, nitrates, sulphates, perchlorates, sulphites, 
chiorates, and nitrites. This. servesas‘a (preface to the discussion: of;the 
connection between chemical »constitution and: chemical: properties: in 
which residual affinity; molecular: compounds: and Werner’s coordination 
perce are reviewed. The mechanism of chemical combination is, then 
eal with, starting from the gaseous stand t. Here some more 
‘than ‘collisions between ‘the molécules of ° reacting gases is réq 
from the fact that gases like H and O; H and Ci (in the dark), aden 
form very stable. compounds, may be ‘mixed ‘without any appreciable 
amount of chemical combination taking place at ‘moderate temperatures. 
‘This leads to'the conception of the double layér and ‘to active’ molecules, 
following which Thiéle’s theory of partial ‘valencies, keto-enol change, 
production of light by chemical’ at chai, homologous ‘lements,"and variable 
valency are treated. Considerable ‘attention ‘is devoted to oxygen,” the 
only gas known to be paramagnetic, and NO, the only’ compound of oxygen 
into which the magnetic propetties ate carried. Such’ 4 ‘circumstance 
suggests that the magnetic’ quality does not arise from 'soniething ‘intrinsic 
to the atom, but from some speciality in’ the arrangement of the colligating 
électrons in those moleculés where it exhibits’ its' ‘thagnetic “character. 
This arrangement is now consideréd;* and it' is” opitied ‘on’ analogy that 
if NCL or NF existed they ‘would be’magneti¢: The ‘diamagnetic pro- 
-perties of chemical compounds ate ‘next employed to test. theory of 
the, distribution of electrons, among,the atoms of a,compound; and a 
relation is found between the diamagnetism. ofa compound. and of, its 
constituents. The final topic of the series is the, electron theory of solids, 
in which, the author.,examines how atoms, canbe. bound together not 
merely -in twos or threes, to, form..molecules,but. in. large numbers 
to: form solids; andthe physical. properties, of;such., collections are 
sidered, . The-sub-sections under. this. heading. include. the comprembiity 
of metals and of the diamond, surface tension, communication of a. 
from gaseous ions, to, the electrodes, intermetallic, compounds, and_mixe 
style of; their distinguished. author, Hy Ho. 


there' an “Elément. of -ZeroAtomio Number? \F. H. ‘Aboring. 
(Chem: News, 126. pp. 371-372, June 15, /1923:)+—This isva continuation 
of the author's paper (Abstract 1524.(1923)], and calls attention to Temarks 
by Rutherford, ‘Eddington, ‘andj; Jv Thomson: the' subject. 
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Bleewicat of Atoms: and. Molecules... Ry D.:Kleeman. 
(Stiétice, 67. pp. 747748, June. 29; the interaction, of atoms 
“and midle6ules ‘can ‘be. regarded. as. the interaction..of electrical..doublets, 
important to determine the moments of the systems involved. 
quantity most nearly 
this is so complicated by heat agitation of .the 
case of the hydrogen yi 208 the effective length between 
09 x while..the radius of the Bohr 
x Hence, in othe, systems in, which the ‘hydrogen atom 
behaves: asa. doublet, the either. lies slightly out of the 
elliptic with the nucleus. at one focus, h, 


* 2091. Spectra of Isotopes. P. Das, (Calcutta Math. Soc., Bull. 13. 
183-190, March, 1923.)--Isotopes have the same. atomic number and 
same arrangement of electrons, but different nuclear mass. Consequently 
the. the optical spectra, should ‘be affected. only through . the variation of the 
: ion, for, the. finite mass of.the nucleus. , This is usually applied by 
considering N, the Rydberg constant, to vary slightly ; ; it is thns possible 
to calculate, the, separation to be expected between lines of 
_igotopes..;-Merton, has found the sepatation for ordinary 
active lead. to. be about 100-200, times as large as is X 
_has found for lithium, isotopes a separation three. or four times as iene 
as. is. expected, and. generalised. that the separation must for any element 
bejatomic number times as. large. as,, the theoretical value. Ehrenfest 
fAbstract..2288 points, out, that the error arises through 
results, to, an n-body, 
he.author assumes that, to a, first. approximation, “the” 
can; , treated . separately ;. che. at an expression — 


(ae and: My are the two: atomic 


ula. 
a! farther test; the. modified .Rydberg. constant .was inserted. into..the 
2092. of the. Cubic Farms of Arsenious ond | 
monious Oxides.» R..M; Bozorth. (Am. Chem, Soc.;/J..45, pp. 1621-1627, 
July; .1923.)—Determination of the crystal structures of arsenious and 
_ antimonious oxides by means of Laue photographs and spectral photo- 
shows that. the crystals:may .be regarded as) composed . of (A840, 
SbgOg molecules’ having diamond arrangement,” each’: molecule 
corresponding! with one carbon atom, . The’sizes of the ‘unit cubes. con- 
taining “eight molecules: of or AL.and 
respectively.’ The shortest distance between arsenic and oxygen atoms 
ar t ofthe atoms within the molecule is ‘the same asi that ofthe 
(Am. ‘Chem: Soc.; J. 46. -pp.'1466-1471, June, 
_Feadily non-slastically deformable, and care has tobe taken in the manipu: 
WOL,. XXVI.—-A.-—]923. 3H — Am JOY 
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Jatién’ of the 'spécimens for Réntgen-ray analysis... ‘The, structure isigome- 


What complex and a complete analysisis given. There:are two MoS, groups 
am and an axial ratio 3-00, ‘The 


molybdenum atoms are vat and the sulphur atoms 


Structures G. L. Clark:” (Nat. 

, Proc. 9. PP. April, '1923.)—A’ description ‘is ‘given 
X-ray analysis of such compounds as ‘Csi, CsI;, CsIBre, 

etc., alkali tri-halides of vatying 


Structure’ of Heliste bythe Use’ of 
X-Rays. J.F.T. Young. (Phil. Mag. 46 PP. 291-306, ‘Aug; 1923:)— 
These alloys of Al, Mn, : on have ferrottiagiietic properties, and different 
theories have been proposed to account for this; in an attempt'to distinguish 
between these theories, and to find some phenomenon which would show 
a positive variation with magnetic properties, a systemati¢ crystal analysis 


of definite alloys in different conditions was undertaken, ‘using X-ray 


methods ; the three constituent elements were’ also investigated.” “One 
alloy was composed of face-centred cubic crystals, with constant 8-70 AU), 
and the other was a combination of the same crystals ‘with body-centred 
cubic crystals, with constant 2-98 A'U:" It is ‘thought ‘that ‘the alloys 
can be considered as being solid solutions’ of inanganese-aluminium alloy 
in copper, though this. conclusion is tentative. ‘In no’case was there any 
indication of the free ‘constituent metals in the’ alloys. “In ‘agreement 
with the crystallographic data of iron, nickel, cobalt; and iron-nitkel'the _ 
more ferromagnetic Heusler alloy contained a body-centred cubic lattice. 
The variation of magnetic properties. by. heat treatment produced no 
z mt change in crystal form, and thesame'was true of the superposition 
‘a magnetic field of '3500°gauss. ‘The evidence, to date, points’ to the 
probable seat of magnétie phenomena in the behaviour and ‘configuration 
of the outer or valenéé' éléctrotis: ‘This*is in ‘agreement with the’ well- 
known changes in magnetic properties that take place as the result of 
chemical action, and thosé ‘due to temperature variation; which*itiay be — 
expected to have'a direct bound 
» Supplement.)—After a ‘survey of past and present knowledge 
of the ether and the électric:theory of matter the preblem of.radiation and 
matter is attacked.’ The-source, of radiation’is always something material. 
Light cam only emanate rom an.accelerated electron... Hence, at.that.end, 


the pressure of light (equalto energy per:unit volume), has a.materia) basis. 


But! what: happens the other,end? When it, encounters, matter,,the 
réaction: is exerted on matter, and: everything:is »plain sailing... But, while 
it is advancing in free ether, what is it that sustains the reaction!?;:: oWe 
can only answer—the wave-front. The wave-front cannot sustain it 
statically. lt cansonby id Ga ‘by. Advaticing at \the:speed of dight.ocThe 
electron» generates “light.” Does! light’ generate an ¢lectron term 
light'isthere to include! X+rays and ali other forms of short-wave radiation 
VOL. XXVI,—A,—1923, HE VEX 
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per And @:heam:ofi squareand. 
supposed -to benall: converted:.or interpreted as: matter; would: genérate 
aboutia tenth: ofa milligram:in seventeen, years; But the whole earth 
would:eatch 80,000 tons! of: iti per annum. oo 
209%: Principle of the Quantum Theory. iE. Persico« (Elletrotecnica; 
10.. Pp+482-436,, July 6, 1923)-—This paper gives general account, more 
or-less.of.a. mathematical nature of the quantum theory under the following 
heads,.,: The .postulate of Sommerfeld black body 
and: specific atom, of hydrogen ‘and :itsspectrum:; potentials 
The Present Position.of tha General. Relativity. Theory. .G.W.de 
‘2099. Mechanical Indicated, Ble 
Field. A. McAulay. (Phil. Mag. 46. pp. 156-162, July, 1923. \—From. 
the further; development: of equations obtained in. ‘‘.Multenions! sand 
Differential, Invariants,’”. author, arrives at: the conclusion:that: 
opexfectly arbitrary, invariant function .occurring ‘as .the field.terms 
in, W,(aetioy per unit of; four-dimensional ;volume), quite définiterforce 
per:uait volume: (from, -which.,the arbitrary function: has completely. 
yanished) :muyst..exist.’’ This result; seems’ very surprising. Perhaps 
relatiyity will,give similar guidance when elasticity, etc., has:been brought 
2100, -Poisson’ Green's im: 
pps: 146~165,) July»; 1923:)+The» author 
establishes, the theorems corresponding:.to. those: of; Green: and -Poisson 
for.,Riemann’s. n-manifold, either of space-like or space-timerlike: type; 
whether all. the #-dimensions real,or # — 1 real and one imaginary, 
For, the, notation, she.author -refers..to his, papers and 
Differential Invariants,’ Lolly, vend; di- in Roy) 


‘2101, Deflection. of Light, in. Bassing dhrough. the: Sun's, Gravitational 
Field; and R. Obsenvat.). Bull 
pp. 41-54, 1923,)-+From, the mean, of four plates, the authors - 
find the deflection at the sun’s limb The observations 
give» noi evidence of any star displacement other than that, radially away 
from, the sun’s,centre. . They examine the residuals of the.check stars for 
any. systematic, errors, that -might affect the observed. (light :deflections, 
arrange check stars; according.to their distance from .the.plate 
centre, . giving, a table: of, ‘the, group -taeans, of radial components. of the 
residuals... The, corrections based,on,these are applied with, opposite sign 
tothe observed.radial displacements of the.eclipse stars, andthe deflection 
at the.sun’s limhis.then found, to be, not 471/42): 0” The 
authors give, six sources, of error which, enter into this..problem, which 
consists in comparing by, accurate measurements.a photograph pf thestars _ 
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a night several motiths before or after the eclipse; whet the sun is in another 
part of the sky,» They consider that'sources ‘1; 2, and 
of the observed deviations of the check stars among themselves, na: 
distortion’ due to thé optical parts of the instruments, disturbing effect 
the uneven illumination of the background; and systematic 
the photographic film in the process of drying. Sources 4 and 5, they do 
not find effective,‘ namely, dbnormal refraction)in the éarth’s atmésphere 
due to'the passing shadow, ‘or refraction in ah ¢xtended solar atmosphere. 
But the excess:of 17 % over Einstein's’ predicted 
the sixth source’ of error; ‘‘-yearly ‘refraction’ in 
the immediate neighbourhood :‘of: the’ san. “This ‘phenomenon ‘consists 
of the apparent displacement ofthe stars ‘away from the sun,’ but‘ this 
displacement extends to large angular distances, and no physical explana- 
tion Gf the “‘ yearly refraction’ has been given as yet, nor is its ‘amount 
in the immediate neighbourhood of 'the isun| known. ‘The restilts'in ‘this 
paper aré from the photographs taken in the 15-foot cameras ; thé investiga- 
tion of the photographs taken with the- —_— cameras has not yet been 

2102. Gravity, the’ Sama" Condition: of Mater; as the of the 
Decrease of Temperature in a Vertical Atmospheric’ Column; and Similar 
Phenomena. Jager: (Zeits. f. Physik; pp. 79-81, 1928), R. v. 
Daliwitz~Wegner (ibid. 17. 1. pp: 82483, 1923), and Weickmann 
(ibid. ‘17. 3. 251, 1923.)—The attention ofthe author of a previous 
paper on this subject [see Abstract 1785 (1923)] is drawn to the work of 
Loschmidt and Boltzmann, and it is pointed ‘out that Dallwitz-Wegner’s 
conclusions ‘contained in that paper are incorrect, arid that’if attention 
be paid to the Maxwellian distribution of velocities amongst the molecules 
of gas, it can readily be shown ' ‘that the ‘témperature’ distribution’ is in- 
dependent of any external force. In reply, Dallwitz-Wegner ‘contends 
that’ the distribution of°velocities\amongst ‘the mélecules does ‘not affect 
his argument, which is'in accord with the principle of thé conservation ‘of 
energy, The: ‘‘isama éondition is illustrated by the consideration of 
the expansion and subsequent deposition of water-vapour in’a cylinder: 
Weickmann refers to the prior work of Bjerknes on this'subject and ‘points 
out an error made by’ in ‘his of the 
J. 3. G.T 


Possible’ Nature of the’ ‘Corpiiscular Radiation the 
Polar Awova. A. Bongards:  (Pliys. Zeits. 24. pp/279+285; July 1, 
_+4Slipher found ‘for the' wave-length of a ‘green line discovered by Wiech 
in the night sky of middle latitudes ‘the! wave-length 5578°05' A; while 
Vegard found 5578-2 1 for what is generally regarded 'as the'same 
line in the aurora. A faint line in ‘the’ multiple line spectrum of hydrogen, 
= 5578-8, can hardly be identified with ‘this } and the only other known 
line ofthe right wave-length is ='6677* 98 in'the blue spectrum of argon. 
_ There’ are: many’ other lines in ‘this'spectram and in that of the aurora ; 
but’ so ‘far the latter has not been ‘measured with’ stfficient’ 
allow’of identification; as the tiumber in both cases is so large at the 
énd of the spectrum ; ‘but there is additional evidence’in ‘the fact that in 
, red" portiéns ‘of the auréta’ Vogel found two bright lines ‘A = 6297 
and 6189; these measurements were 'taken‘in 1871, and are regarded 
fairly decurate. ‘In the'réd argon spectrum; which appears tobe due 
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to argon atoms which have lost one-electron; 
6297-15, and Kayser. another,) 5188-46;. these probably 
identical with the above auroral lines. In:spite of its high density; argon 
may. be present normally in the atmosphere» at: heights above 100 km. 
where the aurora is seen; volcanic eruptions may carry this gas to ‘great 
heights, and the thermodynamical properties of monatomic gases favour 
their remaining at high elevations when they: have attained them ; the 
author, however, favours the view that argon particles are ejected from the 
sun, with very high velocities, and entering the earth’s atmosphere produce 
the aurora. There are-difficulties in the way of this theory, ‘The absence 
of Doppler effect indicates a' velocity less than 3 x: 107 cm., which would 
not enable the. particles. to penetrate so: deep: into: the atmosphere ; ‘the 
argon particles may leave the sun strongly positively charged, with a very 
high velocity; and being devoid of the electrons which are concerned ‘in 
radiation do not begin to emit light until; by collisions with the atoms of 
the air, they have lost jnuch of their velocity, and picked up the necessary 
electrons. . ‘The original paper should be consulted for the author’s'specula- 
tions on the source of the argon im the sin, and’ ‘the possible effect of 
Vegard. (Comptes. Rendus, 176: pp. 947-950; April 3, 1923.)-——A 
table of wave-lengths is’ given of the aurora (obtained! from three forms 
of spectrograph) compared with. the spectrum of nitrogen. Most of 
the auroral rays, can be identified: with those of nitrogen, but the green 
ray, 5578-4, and. three others are not in the table of nitrogen lines deter- 
mined in. the laboratory and cannot be attributed:to H, He, or O. Even 
on over-exposed spectrograms of the: aurora no trace: of hnydrogen or. 
helium can be found, and moreover in the:laboratory ‘the -kathode rays 
in the mixtures (N — H) and. (N + He) have been investigated; showing 
that the pressure of atmospheric nitrogen at a height between 100 km. 
and 120:km, is greater than the pressute of -H and He, which ‘therefore 
cannot form an atmospheric layer at such heights: The green auroral 
ray is found: at both the upper and lower borders: and must be emitted 
by some gas having the same molecular weight and pressure as nitrogen, 
and it is-inferred that the entire auroral spectrum is due’ to: nitrogen: 
The author explains the fact that the auroral light is sometimes: visible 
(Phil. Mag.: 46. pp. 193-211, July, (1923.)—(Forthe first’ part of this 


the most prominent line throughout ' the: whole extent is the green 
A = 5578-2, so that. the unknown’ gas which “emits / it) must 
dominate the atmosphere throughout these: layers,’ that is from a height 
100 km, to:the boundary; The author shows that: this: line ‘cannot 
attributed to Hor He, andhe considers.\in this “connection” the 
upper atmosphere. (See Abstracts 1069 and 1788 “Therefore he 
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paper, see preceding DSTract. abie shows that the auroral spectrum 
is almost entirely due to nitrogen, partly to the negative, partly to the a 
positive -band: spectrum. aurora is principally emitted at’ 100- 
120. km., ‘the top of the streamers extending’ upward ‘to’ 500-600 km. ; . 


eofornium), ‘but nitrogen mitist -be. the ‘predominant constituent ‘of 
atmosphere out its boundary. .The simplest» solution. is' to suppose 
| that the uppér strata are electrically charged, and that a highly ’ionised 
upper Jayer exists, the charge being attached ‘to clusters or small crystals — 
of nitrogen. [See next abstract.j:; As long asthe cosmic: rays ‘are 
absorbed in this layer, the typical green’ line is shown; and ‘therefore 
this positive layer: must ‘come low as 100 km, If the negatively 
charged cosmic rays. penetrate to the neutral atmosphere, the: nitrogen 
spectrum will revert to an ordinary type, and the green line will disappear. 
As a change of:spectrum involves change’ of colour, the author suggests 
that the ‘coloured, borders to aurorse: should ‘show where ‘the neutral 
atmosphere begins. “The coloured auroral streamers may ‘be due to 
intense ray bundles of» negative électrons, 
2106. Constitution of the: Vegard. 
(Comngites: Rendus,) 176, pp. 1488-1491, May 22, 1923.)--[See ‘preceding 
abstracts.] Numerical computations of the order of magnitude of the 
: electrical charges lead to the conclusion that nitrogen at the extreme 
limit of the atmosphere’ cannot exist as a gas, ‘but is condensed into small 
particles; If the: temperature is below 60° absolute, nitrogen is probably 
solidified::in the: form of small crystals, and this fine nitrogen dust is 
exposed. to electric: rays, and the: number of auroral ‘spectral lines is’so 
reduced ‘that the liries of gaseous nitrogen are not produced: ‘The'altitude 
. of the atmosphere is supposed to increase from the poles to the equator, 
partly because the greater solar: activity there, partly because’ the 
charged: particles follow the lines of magnetic: force ; ‘the nitrogen ‘dust 
tends to accumulate round the:plane of the ‘magnetic equator:) Stérmer 
has established: that the height of auroral rays in‘lower latitudes is’ greater 
than in high; indicating that the atmosphere ‘is of greater extent at the 
equator. This dust: atmosphere: scatters: the sun’s’ light» and’ explains 
the blue-colour of the sky, and to’ this nitrogen belt the author attributes 
also the zodiacal light; ‘and: to the electric charge of the upper strata, 
that the night sky ‘Errata (ibid. 
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the: Structure. .W. H. Dines and L. H.'G. Dines. 
(Roy. Meteorolog. ..Soc., J... 49 pp. 167-173; Disc., 173-176, July; 
1923.)——-A: large nuftmber of ascenits with sounding balloons in the British 
Isles have been. considered, and 16 selected. as made on days when a 
well-marked polar front: appeared on the synoptic charts and’ the ascents 
occutred inthe cold sector; The! lapse rates ‘in these ascents have been 
compared with those obtained: from two other groups, each of 20 ascents, 
selected:at random, to see if any evidence of the presence of a ‘warm current 
over, & cold one could be found. »:The criterion used: to determine a 
discontinuity. ‘was; the occurrence:of an inversion: of temperature: The 
lapse-rate-curves show that with high pressure:a ‘discontinuity of tempera- 
ture isi found: frequently; but/only rarely with low: pressure. ‘A series'of 
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cutrents could be detected ftom the variation of humidity, These.show 
that temperature inversions: in. the lower layers are generally associat d 
with ‘a ‘decrease of humidity on: ascent.. Several. special ,cases.. give 
results in favour ‘of: theory, no gonclusive 
Linthe of the Atmosphere. W.H. Dines. (Monthly Weather Rev. 50.. 
pp. 638-642, Dec., 1922.)—Examples of the correlation coefficients between 
pressure and ‘temperature in the upper atmosphere are given, and: the 
ical significance of ‘this connection. is discussed: . The observed facts 
may be explained by assuming that any changes inthe air are adiabatic, 
and that ‘vertical motion: occtuts. “The time required: for motions of this 
‘Ys not large enough for departure from adiabatic ‘conditions due to 
effects of ‘radiation to be important,’ a 
cases the eects of e009 vncsty may be consider. 


2109. Theory of Wind: bys Shooting 
L. F. Richardson. (Roy. Soci, Phil. Trans. 223. pp. 345-382, July 16, 
1923.}—In order to obtain wind spéeds at various heights, steel. balls 
are shot from a gun making a small angle with the vertical, the angle 
being chosen by trial so that the ball falls practically at the point of 
Varying charges of ‘explosive give varying times of flight, 

from the ‘balancing tilts and the times; itis possible to obtain 
wind speed and direction at’ all levels, the greatest height the shot 
can reach. “The present paper contains the mathematics of the flight, 
sought. Ste We G. B, 


152110. The Diternal Variation of Winds. for Different Coastal Stations 
Japan. T. ‘Terada and Kobayasi., (Acronaut, Research Inst, 
Imp. Univ. Tékyd; Report, July, 1922. In English.)— 
The diurnal ‘change-in the frequency of winds for a. number, of, widely 
distributed coastal’ stations in Japan. is-investigated, the velocity, of the 
winds being neglected. It is shown that, if the:deviations of the actual 
winds from the normal are not too small, 'the.resultant. frequency varies 
approximately as the mean wind, and:consequently the diurnal variation 
of ‘wind ‘may be approximately wepresented. by that of the. frequency 
resultant. ‘The data considered: are taken from 14 stations for the eight 
years 1899-1906, at each even hour of the day, during April, August, and 
December. The North and East components of the: resultant frequency 
are computed for each hour, from which the mean monthly frequencies. 
aré ‘obtained. The diurnal variation of ;resultant.frequency, for each 
station during each month considered, is shown in a.series of curves, and 
may be classified into the following ‘types : (1): Where diurnal variation. 
of a sitnple harmonic type ‘is predominant... (2), Where the 
influence istopographic. (8) Where-a conspicuous semi-diurnal component 
is ‘shown “direction | ‘perpendicular to, the diurnal one., ...._ 
resultant frequencies, may be regarded as a characteristic of the. general 
wind of the’ season this seasonal part is more conspicuous in, December. 
than in April or August. « Further diagrams for each station show a straight 
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If the’ diurnal ellipses are arranged on'a map‘of Japan their major axes 
lie almost perpendicular: to the coast-line,; thus showing, the importance 
of local land and sea breezes. An attempt to sepatate the regional 
influences, common to a number of stations, from purely local effects, 
of J. Ey Jones, (Cambridge Phil, Soc.,; Trans. 
22. pp. 5354556) June, 1923.)—The theory. of the escape of molecules 
In the first case it leads. to illogical results, while in the 
consideration are at rest. The ‘paper gives a more exact analysis by 
investigating the conditions for a gas in which the free paths of the 
molecules are functions not only of their molecular velocities but also 
of ‘direction and position. The: conditions of escape are four; (i) The 
Jast’ collision must be above a certain critical, height, (ii) the direction 
must lie with “a cone of escape” of which the angle is a function of 
the position of its vertex; (iii) the velocity must be sufficient to. overcome | 
the gravitational potential, phen Fit must be high enough 
to avoid further collision. This critical velocity is. also a function. of 
direction and position. The cases of simple.and mixed isothermal atmo- 
spheres are discussed. In both the loss is, slower than indicated by 
Jeans’ theory, ‘and hence Jeans’ conclusion as to the constitution of 
planetary atmospheres are unaffected. | A. Wh. 


(Phil. ‘Mag. 46. July; 1923.)—It is well..known 
that in any steady atmospheric | motion, the wind is along the. isobars 
and dicular to the horizontal thrust on it, the higher pressure being 
on the right‘in the northern hemisphere, on the left in the southern. The 
same proposition, subject to the’same conditions must: hold in the ocean, 
it has been shown {see Abstract 1045 (1920)] that a closely . related 
result holds for ocean currents driven by friction of the wind blowing over 
the water surface; the water drift, when unobstructed, .is perpendicular 
to the wind. The cortent:; however, is inclined. to the wind towards 
the high-pressure ‘side, and, provided the eddy viscosity be uniform down 
to a specifiable depth, the inclination is 46°. F: J:'\W. Whipple pointed 
out to thé author that this must be modified when the motion:is obstructed 
by’a long straight coast, which prevents any resultant, drift from taking 
place across a vertical section parallel to the coast. The modifications 
‘required are here discussed. It is found that the ultimate effect of a steady. 
wind is ‘to produce an inclination of the water surface, the contour lines 
being ‘parallel to the coast. The resultant drift in any vertical. column 
is also parallel’to’ the coast, but the amounts of the slope and the.drift 
depend on the wind velocity, the depth; and the eddy viscosity.’ In:such 
a steady motion obstructed by a shore; the curent. at the surface is. not in. 
general'at 46° to the wind. The complexity of the formule resulting from 
the analysis is 'so'great that special cases/have to be separately worked out. 
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at right angles to the shore,;'and no slope by a wind parallel:to thé shore: 
In deep water the action is the exact converse; The: time required to 
convert open ocean conditions into a state of steady motion obstructed 
pane shore will be.a fraction of a day for places within 200 km, of the 
‘For’ greater distances the time will vary as the squared distance. 
In general ‘a steady motion in a confined sea will be’ established =— 


a day of the wind beginning. In the motion of Water in an open’ ocean 


under the influence of a cyclone or large seasonal depression or elevation, 
the drift will be at right angles to the wind, towards the high-pressure 


| side, so lowering the water surface within the cyclone. The conditions 


are, in general, those of light winds over deep water, the surface current 
being at 45° to the wind in the early stages, gradually becoming more 


nearly along the isobars. For a cyclone with light winds and horizontal 


dimensions large compared with 400 km., the time for the change will be 
about 3 to 4 days; for a hurricane a few hours; fora disturbance of 


horizontal dimensions large compared with 4000. km., a’ few months. 


Hence in. seasonal disturbances in the Pacific and Atlantic the surface 


2113. Meteorological Observations for the Year 1919. -(Boletim 


Logit [152 pp.}, 1922. )—Refers mainly to Rio de Janeiro, _ 


92114. .Haloes of Abnormal Radi. L. Besson. (Monthly Weattier Rev. 
5): pp. 254-255, May; 1923.)—The author sets out to éxplain the occurrence 


of unusual halos by taking the observed values of their radii, and deducing 


from these the most likely value for the inclination of the faces of the crystal: 


which produces them. The halos of van Buijsen, Rankin, and Burney, 


are produced by crystals with an inclination around 25°, the most probable 
value being suggested as 25° 14-4’.. The halo of Dutheil may be caused 
by refraction between, either the base and an oblique face of the crystal, 
or a prismatic and an oblique face. ‘The probable value of the radius of 
the halo of Scheiner is given as 27° 45’, rer mp peter by 


A New. Form of Thermoelectric, Recording H. 
Kimball and H..E, Hobbs... (Monthly Weather, Rev, 51. 239-242,. 
May, 1923.)—-A thermoelectric recording pytheliometer. is described, which, 
when exposed to full sunshine, .is capable of developing about 15 millivolts. 


_ A thermopile. of .50..couples..is made, from a combination of the alloys 


60 Au~-40 Pd and, 90 Pt-10.Rh by electrically fusing the wires, . Alternate, 


| junctions are attached to, but electrically insulated from, two thin concentric. 
copper rings ; the upper surface of the inner ring is painted black, and that 


of the outer ring white. When solar radiation falls on the rings the voltage 


produced by the excess of temperature of the junctions attached to the 


blackened ring,\over those attached to the white, is very nearly. propor- 
tional to’ the intensity of the radiation. 
by using an Engelhard recording voltmeter. 


‘one is:moutited in adiaphragmed: tube and’ used to measure’ the. direct. 


solar radiation, while the other is exposed horizontally: under a glass:cover. 
to the total radiation from the sun and sky. With a solar radiation’ 
intensity of 1 gramme calorie per minute per sq::cm: of surface the voltage: 
set up is between 9 and 10 millivolts: Comparison of the results obtained 
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“2116. Values of the ‘Solar Constant, 1926-1988, ‘Abbot and 


The. present ‘paper. gives ‘determinations 


“solar. ‘constant ‘made at 

Mount. Harqua Hala, near Wenden, Ariz., ‘and at Montezuma, 

: The construction of the former station is described, and the systematic 
errors of the observations are discussed; the principal corrections bl 
(1) That depending on humidity. (2) A small systematic horizonta 

increase to the Harqua Hala values to, bring them up to the scale at Monte- 

zuma... The tabulated results for both stations show the probable accidenta 
error atone station as 0:41% of the solar constant. 

‘. Prevailingly high values of the solar constant are shown at both stati 

for the periods :. Nov. 1-18, 1920; Jan. 8-16, Feb, 11—-March 4, April a 

and. Nov. 17—Dec.,10, 1921; Jan. 15-19, and Feb, 12-22, 1922, The low 

periods are:, June 4-13, and Oct. 8-22, 1921; Jan. 4-12, and March. 

Sept. 30, 1922. A striking decrease is shown in the solar radiation from 


2117. Solar: Atmospheric Electricity. Bauer. 
(Nature, 112. pp. 203-205, Aug. 11, 1923:)—In° reply: to. Chree’s paper 
[Abstract 1637 11923), it is suggested that Kew is;an unfavourable station. 
for these’ investigations for two reasons: (1); Because the ratio. 
of the amplitudes of the 12-hour ‘and the. 24-hour. waves, is large ;. 
(2) because the value of the potential gradient is large... The. type of 
formula representing the relationship between potential. gradient and 
sunspot number is: Py + s(S— — in’ which Py» is 
the mean value of P, T;'the mean’ date, and S» the mean annual sunspot. 
number. The coefficients s and / represent the: change: in P due.to one 
sunspot number, and the annual change, respectively. ;Tabulated values of. 
the quantities in the formula are given for Kew, Eskdalemuir, and Ebro. 
The correlation coefficients obtained ‘between the tial gradient’ and 
sunspot number aré 0:94 for Ebro, 0-77 for Kew, and 0-90 for Eskdale~ 
muir. For locally undisturbed stations the felationship' between sunspot 
activity and atmospheric electricity is as definite, and the variations thus 
catised are as great, as between sunspot activity and terrestrial magnetism. 
It is also ‘concluded that an increase in’ the sunspot number corresponds 
with a’ decrease in ‘the intensity of magnetisation ‘of ‘the earth.” The 
in magnitude or sign. W.L 


112. pp. 361-362, Sept. 8, 1923.)—The criticisms of the, Kew data made by 
Bauer [see preceding Abstract] are refuted for thefollowing: reasons : 
(1) ‘To: take sign of inferiority is: not consistent the fact 

that the ratio:is highest at Kew in sumimer, when: the potential gradient 
is lowest. (2) The: mean potential gradient at: Eskdalemuir is nearer to the. 
to the Ebro: value; consequently, if is:inferior because 
of a high value, Eskdalemuir should also be inferior., -Of the. three stations. 
referretl:to ‘the author would: expect -Kew to be ‘the by. 
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@ccompanied. by ‘a decrease in the intensity: of) magnetisation: ‘ofthe. 


Proc. 9. pp. 191-194, June, 1923)—In the m 
theory of stellar statistics « an analytical expression for the derribaticn ‘of 
cosmic velocities is needed, The well-known Maxwellian form, of this 
‘ velocity law,” which assumes a random distribution in direction, has 

n. shown me Py Kapteyn and others not to agree with observation, The 
only method of verifying any assumed law is to analyse the ‘motion : 
a the stars in a given volume of space; and this the writer attempts : 


2120. Velovity ‘of Spectroscopic “BLD. Curtis, “(Nati 
Acad. Sdi.j Proc, 9: pp. 187-191, June, 1923.)—The spéctrographic velocity 
curves. bf several Cepheid variable stars, and of ’a:few other:stars not:yet 
known to be variable, show puzzling deviations. from simple elliptical . 
orbital.motion. These deviations have hitherto been explained by‘stiper- 
posing ‘upon’ the! primary curve’a secondary’ oscillation’ exactly oneshalf 
or one-third'the. period of the primary. A new method:is: now suggested 
which represenits'the observations: by means.of:a purely elliptical velocity 
curve plus a:‘' hump,’ and six curves are given representing the motions | 
of six different stars: » All the “ humps’ occur close to:the 
star’s observed maximum velocity of approach towards us; which’ is also 
the ‘time of maximum brightness ; «and it is’suggested that ‘these curves 
support Duncan’s theory. of a “‘ brushing back’’ of a’bright star’s:atmo;. 
sphere from its:advancing face during its motion round:a dark star through 
a‘slightly resisting medium; ‘This would be ‘most»noticeable when: the 
star is coming directly toward us, and the calculated effective depths to 
which thé! as: driven back in different cases; from, 500;000 


2421. ‘Parallane es. of Stars Determined 
Motion. (Lick Observat., 
and Au Hi | (Mt. ‘Wilson; Observat. Contrib. No; Astrophys; 
J. 57. pp. 294-307, June, 1923.)—-The_ correlation, between ‘spectral type 
and absolute magnitude which has given.us individual parallaxes of the 
A-type'stars has now been extended to stars of O8.to B9,.and.a comparison. 
of the: results with trigonometric parallaxes;and parallaxes:derived:from 
moving clusters Shows! a, satisfactory degree of accordance, .A detailed. - 
list given! ‘of 300: stars... The principal uncertainties, occuriin O-type. 


stars,:and in the early B-type with sharp and with diffuse lines, this differ-;_ . 
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2123. Internal Motions’ in Spiral Nebula; »A. van rem... (Mt, 
Wilson Observat, Contrib. No. Astrophys. ‘BT. 264-278, 
June, 1923.)—Photographs of the spiral nebula M33, taken: in 1910 
1922, have been measured, comparing the positions of 400 points in 
nebula with 24 Stars. Tables of these measures are given, and ‘a ete 
on which the motions are plotted. Work on this and ‘six other nebulz 
definitely show an internal motion, which is either rotatory or ‘outward 
along the arms of the spiral. It is here shown that the displacements 
observed cannot be due to errors of instrument or measurement, and 
‘similar motions have been found in another spiral nebula by three other 
observers with three different instruments. 

‘An approximate estimate of the parallax of M33 has been ‘Obtained 
by comparing the radial and the tangential velocity i in a bright condensa- 
tion ; and a mean parallax for spiral nebulz has been found by comparing 
the mean radial and tangential velocities of a large number of these 
objects. Also by Jeans’ theory the actual distances apart of the con- 
densation on the arms of nebule can be Predicted, and comparing these 
with the observed apparent distances the size of a nebula, and hence 
its distance, can be found. All these results agree in indicating for the 
larger spirals parallaxes ranging from a few ten-thousandths to a few 
thousandths: of a second of arc, and diameters ranging from a)few to ~ 
several hundred light-years. Hence. ‘be com- 


Innes. (Union Obs. S. Africa, Cire. 56. pp: 161-186, Sept.. 12, 
1922.)—-T wo Paris plates of the field at. 18h. 35m. + 31°10’, were measured 
first by C. Le Morvan in France,:and sécondly by. R. T; A. Innes with the 
blink microscope. A further and independent. investigation has been 
made of the same plates by J. Bosler with a’ blink microscope belonging 
to the Paris Conservatoire des Arts et Métiers, who: says that: it can be 

satellites of Jupiter for 1922, ‘January to August; micrometric observa- 
tions of Comet 1922 b (Skjellerup) ; differential observations,of Neptune, 
1922, April to May ; occultations, 1922, April:to September; the choice 
of suitable objects among lunar craterlets for determination of the moon's 
place, Langrenus m, Triesnecker: B,:and Lohrmann A being suggested in 
addition to Mésting A; also reprints of seventeen Spankin Goes charts. 
[See Abstracts 1965 (1922) and 859 (1923),] AS. M. 


2125. Spiral Nebulae. C.D. Perrine. 46. pp. 
279, Sept.; 1923.) —The author agrees with Lindemann (Observatory, May, 
1923) that-the spiral nebule may have originated as clouds ‘of ‘dust ‘par- 
ticles expelled from the Galaxy by light-pressure, but considers that the 
known facts are against his hypothesis that they are still :members of our 
stellar system, and ‘composed ‘entirely of cosmical matter shining by 
reflected’ light’ from the stars. It is’ suggested ‘that’ they ‘are: stellar 
systems like the galactic but ona’ very small scale, and that they have 
‘developed into ‘these ‘while ‘receding from the Galaxy so tapidly that they 
are'now beyond its gravitational control..’ This- Suggestion’ is’ based on. 
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velocities, cand their: absence | ‘from: ‘the: Galaxy and. crowding towards, its 
poles} whither, the author states, they would chiefly:be driven) if-acted 
upon by the total light-pressure of the Galaxy; (2) the resemblance of 
their:spéctra to! the average Staf-spéctrum of the galactic system, (anid the 
presence(of small faint nove and some nebulosity,: both dark and bright ; 
(3): the:zapid; motions outward which jhave: been observed along the: arms 
of some spirals, which indicate ia muchi lesser size and: distance:than would 
be ‘required: for these objects if ‘they were external galaxies: of. the ‘sameé 
For the: few: spirals: that have been. found, to) posséss 
low velocities .of approach,, itis: suggested, that: they have: beer tutned 
by some-agency, are: escaping: from ‘ahother Galaxy} andiit is 
‘possible that the study of spiral nebulze may throw light on the existence 
other: galaxies; andor thelength of time necessary: for cosmical matter 
to develop’ into stellar: systems: :Globular clusters)also seem to: be 
tically. antondmous systems, very small’ compared ‘with the Galaxy) but 
are: usually. approaching,’ is’ totally ‘different 
Bull. 344. 1+32,;'1923.)—A new catalogue: of stars 
with:proper motions exceeding’ #60:annually has. been compiled, in‘dtder 
to-inelude: allthe new:and -more accurate’ material, which: has recently 
been’ obtained. The catalogue. contains 749-stars,: diagram shows 
the velocity :and-direction) of each. ;Ehe:total number. of stars withthese 
high! velocities; including the’ faintest, is roughly estimated at. between 
thtee! and/ four thousand. The relation between proper: motion «and 
absolute magnitude confirms the generally accepted theory of stellar 
evolution: conclusion'is reached that the mean absolute magnitude 
of all stats-is lower than:7-7.m:/ New. determinations’ of the apex and 
2127. “De Proper Motions and Moan Paral ofthe Cepheid Variables: 
2128. The Propet ‘Motions of 815 Red Stars. Wilson. 
2129; of Stars. H. Dingle. 12. 167-168, 
Aug. 4, 1923.)—Stellar spectra consist of two parts; the continuous 
 spéctrdm is! attributed’ to the: hotter, part, the’ 
the coolér but still himinous atmosphere.’ These'spéctral divisions 
will the characteristic temperatures of the two regions, 
ere ‘and “the ‘atmosphere. ‘If stars’ fesemble ‘the’ sun, these will 
posses# cororie “outside the stellar attidsphéres’ and: cores within’ 
photospheres, and we know nothing experimentally of the temperatures 
of these. Also in measuring temperatures, there are the difficulties, 
first 6f Obtaining the data and text of ititerpt 
tures of the-‘photosphéres ‘dre deduced’ 
the tra, but these ‘poly, and they give 
to“ which région ¢ ‘the star they’ and are’ 1 
“ effective” ‘temperatures’: but bya diagram’ ‘the “author 
- atmospheric and photospheric temperatures are ‘of the same order ot 
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magnitude; and,’ -without question, . they 
Bull. 343. pp. 160-194, :1923.)}—The author! gives 
account ‘of earlier investigations ‘of this’ subject,:(2): the: apparatus’ atid 
niethods employed” in: observing the ispectra..of 80:'double’ stars Mt: 
Hamilton, (3)>the method’ of ‘classification -of spectra, ‘together ‘with: a 
table of typical stars of the various spectral classes, . (4): the catalogue 
of ‘the 80: double: stars, with explanatory ‘notes; (5):a/list-of 168 doubles 
observed elsewhere than’ Hamilton, for:which accurate spectra have 
been ‘published, (6): four diagrams ‘of which Fig. 1 exhibits the spectral 
class of ‘the secondary component function’ of the:primary, and Fig. '3 
the difference of ‘spectral class' of the secondary as ‘a function of 
the difference of magnitude; (7) a list‘of 86 double stars with known spectra 
and parallaxes, Fig.’ 4 ‘giving diagrammatically the spectral classes ‘and 
absoluté magnitudes of their components:: The principal conclusions 
are: (a) In dwarfs, the primary is earlier than the secondary ; in giants, 
the reverse holds'.good. both giants and dwarfs the .absdlute 
difference in’ spectral'class is related’ to) their disparity. in ‘magnitude. 
(c}: The spectrum of each component of binary seems to be function 
: mainly of its absolute magnitude, as is the case with stars in general. — 
(@)Theodifference in spectral class between the components seems inde- 
pendent of their projected linear separation. The less ‘massive com-. 
Effect: Star Die Button, (Roy. 
‘Soc., M.N. 838. pp: 475-480, June, investigation of 
the distribution of light in the disc image of a star when there ié'astigmatim : 
of the first type, i.e. the bundle of rays is symmetrical‘im both the sagittal 
and tangential planes. The intensity has been calculated for amounts 
of astigmatism, equal respectively to twice and: four \timeés tolerance 
of A/8 on either side ‘of'the ideal focus for. ff15_ . It is concluded that tlie 
presence of astigmatism detracts from the good quality of the image, 
and: as the. length’ of thé astigmatic ‘figure increases the disc image’ rapidly 
deteriorates. The resolution of double’ Stars.is adversely affected in! the 
presence of astigmatism, | even when the yf oe nen the disc image | 
: Distribution -0f Stars: of Spectral: Me H. 
suid 
~ BABS. Distances. of Two Hundred. and Thirty.Theee Southern Star 
H,, Shapley and A Call Cire,,.No, 243, 
PP, 4-8... 1923.) word sw bog. 
Shapley, (Harvard, Coll,,O Obs. Circ,, A923) 
Maxima and Minima of. Variable Stars for. 3922. 
Campbell, AHaryatd: Coll, Obs, No, 244,. PP 1088); 
“to ott To" sth bus 
VOL; XXVI—Aa.—1923. ov 
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7. pp July 2, ef investigation is ae toa 
that’ ‘tom obiles must have an apparatus « ble of iNuminating 
100 m encil of suitable dimensions, it nste; 
of the. ‘sensibly. round one afforded ‘by the usual paraboloid reflector. 

“Tequired optical combination ‘was obtained by placing the’ 
descent body i in the form of a horizontal stri upon the axis of a: 
réflector ‘whose meridian. curve. is parabol afc having its focus u upon 
the axis of. revolution. The latter coincides with the ‘horizontal ‘foca 
line of | a ‘second. ‘cylindrical reflector which receives ‘the light from, “the 
first reflector and also. a certain amount direct from the luminous ‘source. 
‘From this Combination the required shape of pencil is obtained while ho 


photometric intensity is very great. This method of com f com bination rH 


of America, J. arid ev. Sci Inst: "7, pp: "369.373, May, 
writer first feproducés a diagram showitig critical speeds for disappegranc 
of flicker ‘for’ various amounts of alternated ‘red ‘and ht. 
light'sourees now ayailable it ‘Was possible ‘td exterid the range 
Three ‘héw sets of data aré incorporated, (a) comparing 
Seat frequency ‘with ilfumination’ for Various monochromatic radiations 
"domparing étitical speeds 6f disappearance of colbur-flicker with speeds 
for ‘the ‘compared ed separately and (¢) data embodied in the ‘mathe- 
matical’ expression for’ critical speeds "for ‘various amplitudes of the fiti¢- 
tuating Stimulus. ‘These relations ‘are illustrated ‘by various ‘dia, 
ally'the pivihg a picture of the relations present the 
cker photometer for red and green light is presented. “The pe shows 
the usual course of the flicker setting about the axis of the figure as the 
illumination is’ progfessively vincreased.\ ‘At the top of the. chart; for 
very “high illaminations} ‘the median: of the flicker) region “is ‘on ‘the ‘red 
side; indicating that ‘light ‘of this:colour’will' be underrated}! at ‘very low 
illuminations the ‘setting ‘point ‘moves ‘towards the greenside, indicating 
that’ this ‘colour *willbe undetrated, in “accordance ‘with’ the: ‘reverséd- 
Purkinje’ effect.’ Buty at ‘a ‘still lower: illumination. the flicker ‘setting 
moves ‘once: more ‘towards the ere 
102538. Physiological Limits: to Accuracy” of Observation wid 
Measurement, “Hi. Mag:46pp. 49-79; July, 2923/2. 
Hitherto atténtion hasbeen devoted chiefly to instrumental 
bias “Of the obsérver; ‘bad’ probable accuracy! of! obser Vatioris!?°A tourth 
favtor ‘requiting ‘considération isthe physiological properties the ‘sense 
organ! acting’ as‘a Connéctingtink between’ the ‘instrument ‘andthe braid. 
In ‘this paper the’ ‘Under ideal conditions 
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‘the centres of two lines or dots must subtend at the eye an angle of approxi- 
‘mately 60 seconds of arc in order that they shall be seen as two. If con- 
ditions are not ideal a much greater separation is needed. Formule 
giving the limit of useful magnifving power of optical instruments in 
general give too high values. Visual acuity for positions and movements 
of contours is nearly ten times greater than for the resolution of double 
points. The method of \gives very accurate results and the 
eye-error is less than 10 seconds of arc. Blurred lines are set into coin- 
_Cidence with about the same accuracy as sharp lines.; owing to. ocular 
‘im fections images of sharp: lines are. diffuse, so, that. the difference . na 
not great, Coincidence. methods of measurement are liable to Vati 

visual etrors associated with (a) line thickness, malfocus, 
@, intensity of light, (e) visual threshold, and (/) non-coincidenceé of exit 
Means of these errors are described. The, 


on and contrast. ‘Sizes of black are and size 
‘of white objects underestimated. The effect of varying 
demands further investigation. Measurements. of depth and distance, 
colour and intensity are discussed and for the best 
field ” are made. j.s 


2139. Geo ogression,. in Optically Prepared Standards. .A. P. 
“ be Soc. of America, J. and Rey, Sci. Inst. 7, pp. 3875- 
377, May, 1923. aaerg series of 29 tubes was recently made from a solution 
of safranin, starting , with a, concentration just visible to the naked. eye 
and terminating i in a colour of definite, strength (corresponding to 0: 0031 % 
_ Safranin), It was noticed that. in. order to make the tubes differ per- 
‘ceptibly it was necessary to increase the strengths of safranin. in each 
subsequent tube. by an increasingly large amount, apparently consisting 
ina geometric series of 29 items, The author presents a table showing 
values calculated by a geometric series and those determined by observa- 
tion, which exhibit good agreement. The relationship has been verified 


and bite Det 

Soc., ‘Trans. 24. 3, pp. 143-167, 1922-1923.)--The; author, considers that 
the recent: tendency among ‘optical designers. to, test) the ' performance 
of-optical designs by laborious. ray. tracings instead. of. by. examination 
of .the.actual performance of the embodied-idea involves a needless: waste 
of time and,money... Ray tracings. do not give any/indication of the direc- 
_ tionein'which changes are required, suchas may be obtained from algebraic 


_ formule. Examples illustrative of the author’s contention and of the 


method of application of the system he advocates are:given in the:paper. 

It ig sometimes convenient to try: out/a proposed :designiion a scale.model 

eonsiderably larger than the system finally to be.used, the discussion, 
F.J.,Cheshire, Baker, T..Smithj.J., W. Haseelkus,.J, Perry, 
all considered that ray tracing was of great use andipreferred ito see it 
bined with other methods of: checking design: sather.than excluded: alto- 
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mith. (Op 24.3. 1682183, 1922+ 1923.) The optical 


igner is donderned ‘With the ‘removal ‘or réduttion number 
poe in an optical'system which ‘has td satisfy certain tequirements 
sition of lenses; field’ of View, etc.” Sonietimes' the 


desi 


ion of speci ed: aberrations, and not their removal, is aimed’ at: 
au 


aims at’ ‘providing a for the’ direct ‘calculation ofa 
em which will aut atica ly fulfil the’ Conditions’ initially laid’ down 
we observance, “This er deals with the’ of 

‘designed to enable this to ‘be done. “By following the procedure ‘Outlined; 
nly systems ‘which’ ‘the’ conditions are’ obtained” Whether’ ‘the 


systems can actually be constructed depends on a number of additional 


siderations such as the existence of suitable kinds of glass. If the 
obtained is any of these respects, ‘it is nécessary 


* 


42, hotometvic, N. omenclature A pplicable to Optical Systems. 
Nutting ‘America, J: Rev.’ Sci. 7. 
|—Starting with the four quantities (1) luminous 


rae er unit area ie the’ auithor shows that the 
hti 


app lied “only to divergent peicils and 


pencils and so with thse or luminous intensity density. Examples 
of the application of the system to such cases as.image the 
Resolving Power of ‘aad Tash Plates. in & 
Objectives. Axi Mallock. (Nature, 112. pp. 130-132, July 28, ‘192 
The author gives reasons fete believing that the least distance which must 
separate two ‘points’ in: the: focal! plane, if they. are,to appear as separate 
poitits inthe! image is approximately 0-7 amplitudes at, points 
-in'the*image:plane close to! the geometrical image of a point, are "calcu- 
lated for different lens: apertures. The author points, out, that the 
of a test of resolving power is affected by the thickness of the mat] rng 
on’ the ‘test: object, employed.’ When. the. thickness is a.small fraction 0 
‘the’~wave-length of the light employed, the, resolying power cannot, exce 
‘the limiit above metitioned and. limit is an 
ga Device! for’ Pd 
Soc. of Amética, Jsand’ Revi Sci: Inst! 7. pp. 1923.) 
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ratchet and sprocket wheel are:mounted on common horizontal. shaft 
placed on a Shelf directly om the axis\of a Bragg spectrometer;. .The. ratchet 
can be rotated in an intermittent manner by a pawl actuated by an wg 
magnet, ,the.resulting rotation of the. sprocket being . 

a chain to a lower sprocket, integral with, the head of the tangent hia 
which, imparts slow motion to the spectrometer, crystal holder. i second 
pawl held against the ratchet wheel by a spring prevents any tenden 
of the wheel to rotate in the. wrong direction due to friction with the pad 
pawl, A lever, disengages the pawls when, backing off the tangent screw 
preparatory to.a setting. A rocker and mercury cups are attached to, 
metronome and perform the function, of admitting accurately timed curren 3 
impulses:to the electromagnet. The switches, with the metronome slider, 
give @ range from 20 to 208 advances of the crystal , per ‘minute. | Tn 


pp, 79-80, July,,1923.)—If light is passed through a. number of par: allel 
slits, which therefore serve as independent, sources, .a straight edge | held 
parallel to the lines will produce on,a.screen an inverted image of the slits. 
The phenomenon. is.explained by assuming that the first maximum of 
the diffraction fringes due to each source can ‘be considered as entirely 
oatweighing t the remainder. of the effect are given. ww. 


2146. Light by Stimiddated Aloms. chrét 

f. Physik, 15. 6. pp- 322-338, 1923,)—In this paper the author Pais 
ta add, something .to our knowledge. of. the phenomena which take place 
in the process of ‘luminescence, caused by the inelastic impact of electrons 
against, the atoms of a metallic vapour. The possibility of the method 
is. considered .as..a, means of practical illumination. The conclusions 
arrived at do not appear at. vary, from a 


BLE. Mourashkinsky. °(Phil. Mag.'46: pp:’29+49) July, 1923. 

cag read ‘before the Russian Astron. Soc., April, 1922. )—Considers the 
exact ‘Meaning of the term “ resolution ’’ as applied to the images of two 
int sources of light and suggests: that it should: be: used te denote — 
the léast distance between the sources at’ which a distribution of. illumina- 
tion in the diffraction pattern’ due to both the sources is.such. that the 
difference between the maximum illumination: (on the. meridional line) 
and ‘that at the central minimum is just perceptible to: the! eye. . It. is 
pees out that this difference limen depends on the contrast sensitivity 
of the eye, is therefore: affected: 
atiPabed patterns of two images overlap;'as they do in the case.of, very 
close. Objects such as those:treated’by the author... Itis clear that owing 
to the’ Superposition of the two diffraction patterns, one due to each 
source, the maxima of intensity may be shifted slightly from the positions 
~which Ad to the maxima ofthe*two. patterns when.eachjis taken 
idently. This effect becomes as the inten- 
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sities “Of ‘the’ Sdufées’ become mote mequal, ard’ extensive: tables:iare: 
given in the paper to show (a) the distribution of intensities on the: me: 
joihing the: geometrical images, ‘and the displacements of the taxing) 
and intermediate minimum, when the ratio of the intensities has various 
front 0-9 Inthe plate attached’ to the: 
isophot (solu) ‘diagrams for’ certain typical Gases, °°"! 
detect ‘the’ difference Between the maxittiim and minimum: illuminations. 
off ‘the Tine; bat that it ‘citi’ im the: 
mitidle ‘OF the Marititiation eontour moe fo astute ‘We 


“arid Heuse: (Zeit. Physik, 1. pp: 63-70,’ 1983) 
From the description ‘is’ giver? Of ‘a’ miierd 
is deterthine’ the" emissive powers 'df ‘platinwy 
_ emissive power of ‘and tuiigstén’ was found 
pendent of temperature (for between ‘toom ahd’ 


a 


with fa found, sth 
Lerentz,,. (Nature,.112; pp.,.103-104, July,21, 1923,)-—The different ways, 
in, whieh’ the motion. of a system, (e.g..the earth's s rotation) cé _be detecte 
by optieal-phenomena.are briefly described, in. succession... Doppler. 
effect due the. earth’s translational motion, 1s. easily ‘detectable, that. 
due to its rotation is scarcely so. It gives no clue as to the state of motion 
of the medium surrounding the earth, 
The* modification: in. the propagation. of waves and rays. of; light, due. 
to inotion bf the ether relative to the.system,,can be, found,by, Huygens’, 
construction. The presence. of) an ether whirh surrounding, a. rotating 
planet has not! been: detected’ in. observations of occultation, by , Jupiter, . 
Fresrel’s theory of aberration explains .the phenomenon on, the assumption. 
ofino! ether whirl. An.experiment; due to Michelson, is; described and an, 
imaginary experiment, for showing; the relative motion, of earth and ether. 
is also meritioned.: -If two parallel, perfectly conducting wires were:pl 


round the equstor, each forming,.ai closed: 
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_ by, the. two. methods, shouldbe capable of correlation, but there 
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magnetic waves wen setup between, then relative ;motion. 
of.earth and ether: would: result. in: the loops and, nodes travelling around. 
2450... Simultaneous Measurements. iby. Trichromatic, and. 
Analysis. H. E. Ives... {Optical Soc, of America, J,.and, Rey, Sci. Inst, 
pp. 287-298, April, 1923,)--Two different. systems, of 
are in use, the. trichromatic, in which three primaries are mixed to f orm . 
a match with. the;colour studied,,and the monochromatic whereby colours. 
are matched by mixtures of some.standard. colour of low, saturation,, with. 


any one of a continuous series of colours of high saturation. Measurements 


difficulties. The, “‘ whites ;used, for reference, not be | 
intercomparisons are not, ayailable in a, form, , The author’ 
of measurements made by the two, metho using 
white,”’ a; 5000° black..body. anda convenient, graphical for n of 
algebraic. tr The results, recorded in tabular form, sh 
distinct differences. Monochromatic... analysis ‘indicates 
longer wave-length, and also the purity is less. e causes of disagreement 
are discussed, ~The fundamental sensation curves must-be slightly altered 
in the yellow and the purity ‘steps must be more nearly equal in the white 
to yellow region. Greater attention must also be paid to the se 


2151. of Weak ‘Madelung and R, Gétze, 


(Phys. Zeits. 24. Pe 257-259, 15, 1923. )—-The principle of the method 


is as follows: Wh light is admitted ‘to an interferometerjand the fringes 
are cast upon the slit of a-spectroscope, -fringes are also.found in the 
spectrum, .ias alternations .of,dark and. light,.portions, of the. spectrum, 
If the slit is narrow, and is occupied mainly by a dark fringe; then practically: 
the whole spectrum will. be ark, and vice versa. Now if an absorbi 
medium is. placed in one ‘of ‘interferometer. paths) the “of 
interference will be decréased,' ‘and the’ absérption’ will! appear’ as dark 
in the bright fringes, and bright in the dark fringes. Thus by the latter 
process absorption may be made evident as light on a dark background, 
instead of the more usual reversed state of affairs. ' This method requires 
the black fringes to be as dark ‘as ‘possible, ‘and therefore’ the twovinter-! 
fering rays must be as neafly’as ‘possible ‘of “equal intensity. Also ‘the: 
interferometer must ‘be’ simple ‘to’ adjust and line-up: form: 
of "interferometer ‘and is here described) 
9153) Simple Method Ultra:Violet: Light 
Part Winther. (Zeits:’ wiss: Phot. 22: pp. 1256-130,' June; 1923.) 
— This forms’a’ continuation “of the work previously described’ by the. 


author in ‘Collaboration’ with ‘Baggesgaard-Rasmussen’ and) E. Schreiner, 


[see Abstract 2461 the -present experiments the nets used. 

were ‘{1)’ a simple’ brass wire net with 25 meshes*per m., ‘the wire thick-. 

‘The net was burnt black ‘and fastened:in a:brass' 
double‘net made from twoi blackened single nets: The method. 

of carrying the ex n showing. 
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jons OF the lamp, the lens, ‘the net, the absorption ‘tube, 


lated, according, to, the follo following formal ¢ = poy where a@ the.¢ 
‘fess of the "layer. 10h results obtained with 6: 002 tholat soltition 
of sali¢cyli “Comfipatison’ between with’ Single 


‘of salic 


On the Fine, Str re of Abo tion Limits at High Fr 
uly 2, 1923. Kossel’s theory ‘fine of ibsorpti 

its only acquires a precise experiiiental Significance in the case of — 
atomic state, ‘fare | gases or” ‘metallic Wapdurs; ‘and 
Structure Should be appareiit asthe’ frequet cy is more feeble)” 

‘the object’ of inVestigatinig this ' the ‘limits ‘of xenon have 
examined. Experitnehtal details “are given ‘together With’ “Very 


‘Of tiie feSults for which’ the "paper should be consulted. 


obs, re pation ‘of the thalofide to. 


under test, and its resistance maintained at, a 
justing the distance between the’ source ‘of. illamination: and 
ith ‘the ‘cell employed in’ the present work, maximum sensi- 
tivity was' obtained when’ 40’ volts were applied’ tothe cell terminals and 
the light-sensitive ‘part’ of the’ tell ‘illumined with’ an intensity ‘equal to 
0:8 foot-candle. The’ method is especially applicable td determining the 
igle’ “of ‘silver 


2155. The Absor Electrically Sodium 
‘Vapour, Hs Newman) Mag. 46. pp: '22+28; July, 10235—A 
conderised' discharge was sent through: sodium: vapour miaintairied 
at 300°C) aid ‘contained ina’ quartz tube about’ 50cm. long with a‘riarrow 
constriction’ atone! The light:from the constriction was viewed 
through a quartz’ window’ ‘at the end»of:the wider’portion ‘of the tube. 
The’ D lines’ alorie showed self-re versal; ‘and passing ‘white light along the 
length of the tube: ‘simply gave absorption of'the samie lines. ‘The density 
of the free electrons within the tube is comparatively small. Other experi- 
ments ‘with: are: and’ various spectro- 


238-242) May; '1023.)—The ‘electromagnetic: theory’ 
of light! passing through an electron: 
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possible: swarms of clectrons or protons, in interstellar acerris mathe- 
‘matically deduced... The phase velocity in such..a gasis found to bea 
function of the wave-leggth slightly greater than the velocity of light 
in & vacuum. ‘On’ thé’ basis of Shapley’s estimate of a maximum difidrence 
between the velocities of blue and yellow light, “ upper limit to the 
number af electrons (3x 10!) or of, protons (5. 10") per of 
planetary..space. is, compnted—protans. possessing.a smaller ispersiv 
effect on account of their greater mass, 
the electric and magnetic vectors are chec ked ton 


vation of momentum and that of-energy. 
‘Photographic Intensity of Fla ‘ill 


Improved Method of Com the ant 
Development and Gamma. Infmilty.. Renwick. (Phot. 3. 
PP, 331-333, J eye 1923.)---The author, points out, the tedious calculations 
involyed.in the usual methods for computing. the aboye constants, 
and puts forward a new graphical method which gives the desire 
constants without any calculations. The values y/y,, and k are 
as ordinates and abscissx, respectively, for various values of the time ?, 
in development equation y = (1—¢-™). An ordinate 
throug 
‘intersect each. eurye ‘at the value of Wye: which | is. proportional the 
teal gamma found experimentally for the time af Aayslopment hy, ty, tg, etc. 


“2159. The» Quantum Theory...of. Normal. Photo-Effects,| 
(Zeits. 4, Physik, 17,.2. pp...137-151, 1923... From the Reichsanstalt. 
This is a theoretical paper and is mainly of a mathematical nature, After 
@ brief discussion; of the basis of the theory, the subject is discussed under 
the following, heads : The, quantum. free from.turning impulse. The 
comparison of experimental results with results obtained by calculation 
from the formula here given., The quantum with turning impulse. The 
comparison of this with experimental results. Remarks upon the question 
of the structure of A. E. G. 
bees 2160, N. Inst., J..196. 
pp. 31-44, July, 1923.)}—Distinction is drawn between animal luminescence 
due; to. parasitical bacteria, ..which is continuous, and, independent of 
stimulation, and Juminescence whichis a definite-function. of particular 
organs, such Juminescence in general requiring stimulation for its, pro- 
duction. Special attention is given to the cases of Cypridina, a crusta- 

presenting extracellular. luminescence and to a mollusc, Pholas, 
which latter. two enzyme-like substances, luciferin and luciferase 


Spectrograph. T, Lyman... (Qptical Soe. of 
America; J.:and ‘Rey. Inst. pp. 496+499, June; 1928;)—Deserib 
a spectrograph designed to accommodate a grating of 50 cm. radius, ¢ 
VOL. XXVI.—Aa.— 1923. 


— ‘ 
A 
4 
4a 
% 
a 
% 
€ 
; 
+ 
£ 
i 
i 
? 
. 
ae. 


M192 ‘856 


enable: the source of be brought suficiontly neat: the: slit: to | 
“the whole surface ‘of the: grating: phote- 
‘graphic plateis mounted that it may be moved two.ot three millimetres 
‘towards or ‘away from’ the grating. Its’ inclination can’ also beadjusted.— 


‘The. insttument | is described in detail and: 
in the paper. j. W. 


described ts ries 904 (1920)] on the dying: out’ of a 
beam of moving luminous sources in hydrogen canal rays in 2-4 cm. 
are repeated, and modified in order "to investigate: the” conditions ‘under 
which the dying Git ‘is most’ promifierit:’ The’ upper limit found for the 
time of dufation of this radiation process is 10+? seconds. »No'luminous 
rays are present that die out in a mtich shorter distance.’ With/different 
type of moving luminous 
5 xX sures these ate‘much more intense 
than cen,” Both types “of nino! partes ae 
neutral, ‘altered in intetisity’ by Str 
tri¢ field. The results are discussed in relation’ to other light 
and it is suggested that the first of particles may 
‘neutral hydrogen’ atoms, and that the ‘second type Of liminésity” 
secondary p following the dissociation neutral 
t observations in ‘a Variable électric ‘field’ lead to the assuinption 
‘that the duration ‘of the elementary atomic’ fadiation ‘pt 
Tess’ than 3° ‘which “short” time” tidy reconciled with 


‘one interpretation’ of the “present iments, "bit is in) agreement 
with ‘duration ‘of the atémic’ Tadiation assdciated’ with “the” clas: 
fetation Of the homogeneity of lines. A. "B.C. 


63. On. the Masses of the ‘Paracas Emit the Secondary Spec yun 


but now generally styled.as the secondary. spectrum. , e Balmer series 
is attributed.,to, atomic hydrogen and. the band spectrum. to molecules 

Fabry; and Buisson have attributed both spectra to the atom and deduced } 
the mass of the luminous particles by means of the formula, N = 1-22 


where: N is: the) limit. of interference, the, abs,temp., 
and.m the mass of the particles: More recently Merton. has deter 

the width of the hydrogen lines by an,entirely different, method, and | 
concludes that the. Balmer series) is-due tothe atom.and the, secondary 
spectrum: to;'the molecule. On: the request. of Fabry .and Buisson., the 
author has:tepeated their experiments. tothe limit. of interference... The 
apparatus. employed ;is: that’ already. utilised., by) the author.,for; the 
study of the spectrum of CQ) and.of ,Abstract. .2286,, (1922)}. 
The hydrogen was.carefully purified, and, .in the regions, examined, its 
spectrum was identical with that described by Merton. About 30 lines 
im the orange and yellow have been examined ‘visually,..while. the. blue 
group. between «the, lines H, and Hg has: been. by: 
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-what ‘arbitrary, ‘depending. on small variations of perceptible brightness 
‘in the fringes; detailed discussion of the data is included, from which 
the* author! concludes: without hesitation that.the secondary. spectrum 
‘attributed: to the miolecule of hydrogen... HA. Ho. 

2164. Secondary Hydrogen M. Kimura and G. 
Japanese» Journ. Phys, 4, pp. 85-95, 1928, .In,English,)—The 
‘secondary was). different, modes. of 


With a strong. magnetic, field... bat 


» or{e): In. the neighbourhood. of lo neperubh to 
‘As an electrodeless, discharge... isd indesiq 


Jt, was concluded that the part of the spectrum a 
‘was emitted by, ionised molecules (spark type) while the part, enhanced 
4n. the wider part of. the tube were due to un-ionised. molecules (arc type). 
s, bands therefore belong to the spark type, while $5, 55, 


the was between. a metallic wire solution, 
and ,has the inconvenience. of. giving foreign. rays: due either 
trodes or to impurities of the glass. Gramont in 1907 had Pac seueaey an 
arrangement whereby the spark passes between two vane of the liquid 
ced one above the other at the ends of two silica ca tubes. “The 
present method adopts this principle, but depends on the me ect of ions 


aaa a colloidal support and not on capillarity. “Details are given 


‘the pure’ jelly and of electrodes prepared from jelly solutions 


e ions required.’ By Successive diliition the ultimate lines have been 
determined for silver, cadmium, mercury, calcium, magnesium, nt ‘copper 
‘spectrograph with quartz prism was employed. 

932229, ‘March-April,’ 1923.)—A! account of the worlsdone 
thé’shift towards the red to be expected in'the lines of the solar spectrum; 
compared with the same lines on the earth.» ‘This shift, due to the difference 
in’ gravitational’ potential the’ earth’s\‘surface ‘and’ at‘'the ‘surface: of 
the sufi;'Should’ be proportional to ‘the wave-length, ‘but independent of 
the intensity’ and “of the chemical nature ‘of the source of ‘the line.» ‘The 

shift‘is’ nil‘for the Fratnhofer cyanogen lines df feeble’ intensity from! the 

ééntre and’ edge of the'solar disc; but the'shift is dependent on the intensity, 
and this is found true of other’metallic lines. It is not proportional 
to the: wave-length; and it’ varies from element to another. It is 
edrichaded “that the’ observed: ‘shift! probably ‘be 
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‘The numerical :coefficient: in ‘the above! formula ‘is now, found: to, be. some- 
i 
4 
J.,.Errera... (Comptes Rendus, 176. pp. 1874-1876, June 25, 1923.)— 
the. study of, the emission spectra of solutions is of great interest in 
| qualitative chemical,analysis and for investigating lines of great sensitive- 1 
ness. such as the ultimate lines of Gramont.__Experimental arrangements 
i 


vf “the ‘effects: pressure-effeét; i Sand 
2167) Fraunhofer; Displacements cand - Einstein's Lheory. | Grozes 
(Jide: Physiqué et le Radium;'4. pp: /198+221,. June, 1928.)-~Einstein’s 
‘théory demands a shift towartls ithe red: of: amount:.dk=Aq 10-8, 
giving for“A = A.U. Displacements 
are found; but not:exchisively towards: the: red these displavements can 
be explained by ‘meansof: anomalous. dispersion, beam of, white 
light passes through a medium absorbing selectively, not only the actual 
Tays ‘will, be. small, region on either, side... According to 
Rayleigh, is. the a. beam, of, original 
intensity. Ip traversing..a, thickn of absorbing..medium; 
is greater on the red:side of am absorption band ; consequently in general 
the: Praunhofer lines: will::seem displaced slightly ‘towards the red, as in 
measuring’ the ‘position of the line ‘one sets. ‘the cross-wire at the centre 
2168,, Speck A, mont (Comptes Rendus, 
176. pp. 1104-1109, April 23, 1923.)—The usual commercial arrangement 
pony using dissolved and compressed oxygen [see Abstract 
464 (1914)),, The flame: a higher temperature and gives -brighter 


cobalt, nickel, tin, lead, and bismuth, | For most, elements the raies 


ultimes ” obtained are the same as ‘those obtained using ‘other. does. 


It can be usefully applied to the. RET of minerals, Erratum 


‘Induction’ Spectr and Spectr” ‘Ly Dunéyer? “(Comptes 
ndus, 176. pp. 953-955, April 3,°1923:)° arid Bloch. (Jbid. 
1063-1063 , April’ 16, 1923.) Erratum. | Pi. April 
, 1923.) ‘Dunoyér. *Ubid. pp.’ 1213-1214, April 30, 1923.)— 
‘author ‘points’ “Out® the previous’ use “of ®'the’ appatatus 
employed by’ L. “aiid ‘Bloch’ ‘Abstract’ 314 *'(1923)]' the 
roduction “of spark spectra of different order,’ the” electrodeléss 
scharge, by’ Hagenbath, Frey and ‘Schurhacher;’ McLeniaii, Robertson 
und der ‘Lingen.”’ suggeststhe use of the terth Induction- 
Spectra” itisteadof “ Spark Spectra of Highet which the ‘Blochs 
employ, claiming that it is more natural to describe them by the method 
used, analogously to are spectra and spark spectra. 
and.E. Bloch ‘claim that; Dunoyer has. nowhere»in: his ‘publica- 
tions ‘indicated that different orders ‘may: be: detected amongst the spark 
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012170. and Potentials|-of Cr and Mo.)i&.: Catalan, 
(Comptes Rendus, 176. pp. 1063-1065, April 14, 1923.)—In the papexs 
referred to in Abstracts 1142 and 1143 (1923), the author has published 
two’ paraflel systems of triplets \Avand: B im the ‘spectrum of Cr;)and a 
‘A for Mo; He now givés'the system for Mo.’ The first member 
of the principal seties'in the system A ‘of Mo: are the “raies ultimes’”:of 
A. de Gramont. . The ionisation’ potentials calculated ‘from these spectra 
afte 6*T 7-1 volts, and the first resonance: potentials are 2-89 and 
Discrepancies gréater than the experimental error warrant exist 
between. measurements of the wave-lengths of thé four midst” intense 
mercury lines ; these are attributed to the presence /of\satéllites.. These 
lines are now investigated, together’ with some krypton: lines, with a 
view to using them as standards instead of the well-known Cd. lines. 
For mercury a Cooper-Hewitt lamp was used; and for krypton a:spectrum 
tube with platinum electrodes, containing the gas at a pressure of 4 mm. 
Graphs are given showing the results of many déterminations; comparing 
these wave-lengths with that of the red Cd.line. \ ‘The  waverlengths ‘of the 
four mercury lines and of the two krypton lines are given to eight sig- 
nificant ‘figures ; the’ pos ons ‘of ‘the ‘satellites ‘are ‘also calcula 
2172. of High Frequen 
Rare Earths. A, Dauvillier. (Comptes ‘Rendus, "176. pp.’ 1381- 
1383, May 14, 1923 Sth author has’ previously giver” ‘an account of 
ps Study of the L series of lutecium and '‘ytterbiym [See Abstract 2086 
a 922)}, and in the ‘present paper gives ‘the restlts of ‘his examination 
of those of cerium, neodymium, samarium, europium, ‘and ‘gadolinium. 
A table of the wave-lengths of these rays is given. The absorption ines » 
and Ly discovered for barium have been followed to gadolinium.” The 
exist before ytterbium and bélow cesium! The author thinks 
thar’ they correspond to the reversal of ‘the lines Be and vs (P3L, and 
P5L-). following Pg ionisation (expulsion of the valency electrons), main- 
tained by. the kathode bundle.in, the case of very. electropositive elements. 
The greater part of the lines already observed for barium, are found in 
the.case of the elements. of the group of rare earths... The measurement: 
show, that the layer of electrons N is tetraquantic with ten, normal lev 
before. the appearance of the rare earths. and becomes SO without doub rt 
for the preceding tetravalent element, tin. It.is for that element that 
the. rays Ps and, yo should appear for the first time. The. existence of the 
provisional leyels and Nj before the rare, earths and at their 


(Roy. 103. pp. 384-338, May 8, 1923.)+-Evidence is given that 
the normal state of the atom in this sub-group:is for the valence electron 
to be in the Im orbit, and excursions take.place to and from this orbit, 
while in the alkali metals, for example, the normal 
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An indication is the reversal due to absorption in the:non- minous:vapour 
in ‘the alkalies only. the ‘principal: series. are reversed, while 
aluminium; ‘gallium,-indium, and’ thallium show -well-marked reversals 
in'the arc, in the subordinate: series; and very feeble, if any, reversals:in 
the principal | series. This is not conclusive; as.in the. arc) the’ atoms 

using an iron tube wound round with nichrome wire, over the range 
. “The T]:-was “heated. in.an’ atmosphere’ of | nitrogen= Thus 


it was'found ‘that the lines of the sharp and diffuse series could:bereversed — | 


with ‘ease; while-no trace of absorption of, the principal series was. found. 
The normal orbit)! Al isub+group ;is therefore the Isr orbit;; 
this ‘is ‘borne out by Bohr’s theory, since: thallium; for example, will 
have: the outermost. electrons two! in orbit-; 
this! latter ‘is for the: nibh 
Band Specina nnd CO... 
Nagaoka. Journ, Phys, 7-8: pp. 49-57, 1922, In, English. 
Phys. Math. Soc. Japan,’ Proc. 5.) pp. 36-43, April, 1923... In English.)-+ 
Comparison of the physical. properties of. the- gases. No’ and CQ suggest 
that their ‘molecular structure must be similar. Consequently their and 
spectra would also be similar, with the differences introduced. by the presence 
of symmetry in the Np molecule and of asymmetry in the CO molecule, 
since the O atom will be: heavier, than the: atom... The actual sumibers. 
for! the ‘heads ‘of the:bands in the two-spectra agree very well; in. many 
cases: the head: of the band inthe CO/spectrum agrees. with the mean 
2075. (Roy. Proc, 108, 
pp. 696-705, July 2, 1923. )—There are three main bands attributed to 
ammonia ; ‘that in thé:w.v. was investigated: by Fowler..and (Gregory 
[see Abstract: 1048 (1919)},» The present work deals withy Schuster 
bands,” A5685 ‘and: A5670, and the a-band,” . which. extends through 
most:of the visible région. The Schuster: bands give no sign of resolution 
under high dispersion, and probably do not. occur im the solar spectrum: 
The a-band' contains: over 3000 Jines.; there is, not sufficient evidence 
that this band’ occurs in the solar spectrum ‘or in sunspot spectra, The 
author: concludes: from various experimental data that the u.v., 
is due: to the most stable combination of N and H; while the. Schuster 
bands are due to; the weakest combination, with the|a-band intermediate. 


“2176. ‘Silicon, A Fowler. ‘Roy. 

Pods 103. pp: 413-429, June 1, 1923.)—-This work comes as an. extension 
to. the formula for spark spectra,;containing the factor “.4N,’’ discovered 
by the! author’ and: described» in Abstract: 1680. (1014). Spectra: are 
now ‘found for isilicon; with factor 9N. and, 16N, and are. attributed.in 
consequence to doubly- and trebly-ionised silicon. The.sources. were arc 
and spark discharges between silicon electrodes, and ‘vacuum tubes 
coritaining fluoride or chloride of silicon. Quartz-spectrographs“and a 

Schumnann vacuum spectrograph! (Hilger 
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silicon 'spectram, Si{IV), ‘corresponds: with!) the: 
‘hain seriés ‘ate in the*far ultra-violet, falling 
in the°ordinary range correspond “with ‘Na series: in. the infra-red. The 
‘Spéctra’are compared 'for’Na(I), four similarly 
‘constituted atoms’; the'series constants ‘show more regularity than do the 
elements of the same chemical thes ‘an ionisation “potential 
Vacuum-Spark Spectrum of: Silicon.’ R. A. Sawyer:and 
Paton,’ J) 279-293, June, :1923.)—Silicon 
electrodes less than @ millimetteapart were mounted in asuitably designed 
brass’ box with a quartz window; the’ best obtainable vacuum pro- 
‘duced, ‘anda highly condensed spark was obtaitied by the of 70,000 
volts. «Lines of iron; aluminium) calcium,’and' oxygen and: the strongest 
 Tines of hydrogen, zinc, ‘and’ titanium appeared ‘as 
impurities. The wave-lengths of 227 lines attributed to silicon in the 
région 16700-2100, together with the: measurements:‘of other observers, 
are given: An additional 76 lines are given as doubtful, since. they: were 
faint lines appearifig on‘ only ‘one plate. . In the intervals A6700-A5500 
and A4070~A3400: the wavelengths ate believed to be accurate to within 
0+2A. and in the intervals and 1A. 
of Standards,’ Sci. ‘Papers. No: '466.: pp: 695+706, '1928.)+-The 
spectra of gadoliniam and dysprosium were measured: from’ A5500 
to approximately )9000,' using spectrograms’ prepared by the author and 
also by Eder. The sources were gadolinium oxide and dysprosium oxalate. 
Most of the lines are faint, and several suggest enpplensane? The lines 

pp: 222-233, May, 1923.)-~This paper °contains! ‘the’ results» inter- 
ferometer measurements of the wave-léngths of @ siumber of lines im the 
_ Spectrum of Mn in the’ region 14470: to A6021, together with.an examina- 
tion of the stronger lines in that’ region for pole-effect, and their behaviour 
under moderate differences ‘of pressure.’ A carbon arc with the lower, 
positive; pole bored out and ‘filled with manganese ‘dioxide: was used as 
asource:' The interference method) used does not seem’ to be. suitable 
for observations on presswre-shift in manganese, on account of the intrinsic 
wideness Of’ many’ lines ‘and “their: ‘widening: presstire. There 
appears: to’ be “a correspondence: between unsymmetrical broadening | of 
the lines under pressure and pole-effect. Little or no pole-effect is observed 
with a carbon arc whose lower pole is filled with manganese chloride. 
moderate effect’is ‘observed’ at the positive’ pole ‘of ‘a carbon arc! filled 
with manganese’ didxide,; and’a larger‘effect with an ar¢ between metallic 
poles. The Wave-lengihs of about forty lines were measured with an 
accuraty estimated 002A» These! are -given in: tables: Lines of 

neon’ and ‘lines’ of iron of grdup a were!used ‘asstandards, 
and. Narrow. Bands: in Absorption. Spectra: Va; Henri. 
(Comptes ‘Rendus, 176: pp, 1242-1145; April-23, 1923.)-—Absorption 
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bond C=O; CaN; ‘the; other. ,atomic, groups, being. all paturated,, 


spectra,of) substances in. solution. are composed. of, narn Om, 
atranged. regularly, in series, or of wide b J.) 
Some :have-both: types, .and.in. this, case.the narrow bands, are. 
theleast: refrangible regions. ..On ,comparing the .absorpti 
ai substance:im, solution. and. of, the. isubstance.,vaporised, one, “finds, that 
narrow:bands.in the} solution.correspond to very fine. bands.in the vapour 

wide bands to wide bands, which cannot be resolved 


bands is),attributed. to. the, series, of. statignary, states..o 
the molecule, thei-energy: being, determined. by,,quantising, the motic 
‘thes electrons; atoms; .and, molecule. The wide; bands ,are..not,..yet 
explained:: ‘The author gives.a,series of rules, founded on. the observation. 
of the types of. band-spectra exhibited by, different. chemical. substances, 
These rules give the:type of spectra possessed by,.a substance possessing 
certain: types of chemical, bonds ; ,¢,g,.substances, having a, double 


have-only wide:bands;’ whether.in. solution,.or in vapour... These rules 
lead to a theory that there is.a.polarity in the molecules, and that 
of groups ‘of opposite polarity. provide the, 
Ultra-Violet . Absorption. ‘of. ‘Nareeine. Stein er. 
(Comptes; Rendus, 176; pp. 1379-138], May 14, 1923. )—-Narceine, usual 
placed jamongst the alkaloids of the isoquinoline group occupies in that 
group a place apart. The author has taken up again the study of the 
ultra-violet: absorption. of. narceine) using, method,...It hag 
found ‘that the! flattening’ of the ourve drawn, by, Dobbie, and. Lauder 
corresponds! to! a wide ‘absorption band. of, which,the maximum. has. the 
wave-length 2707 A: about, coefficient of absorption ¢ of about. 
9800, The corresponding):values .of the minimum.are 2539 2539 A. and 
8000, «The! absorption!:curve of; marceine ;is given, Its. 
aspect resembles*»that~of narcotine and. of. opianic acid. -It is 
to detect 05 magi maracine, in, 


The | of, ‘solution of, paraquinone ] 
studied: by thé quantitative, method; of V..Henri,.,, The normal. tion 
spectrurn comprises in, the., visible portion, from, the green to, the 
bands; The positions. of. these are. given in.a,table. They. may 
be distributed in three series bands nearly, equidistant, AES, 
similar to those obtained for glyoxal and diacetyl [see following Abs ts. 
2484 and )2185) In.the middle. ultra-violet, for \A 
exhibits a «wide band: with«molecular. of; =, 350, 
In. the,extreme ultra-violet = ,2410 assesses a very 
strong band with 20,000. sa bolies: yids 
(12483 Absorption .Spectra Vapours. of uinones. 
Purvis. (Chem; Soc. “Augen 3.) Th 
author. has: investigated, the absorption of the;yapour, of benzoquinone 
and: hasi compared. this.with, the ,yapours; of, toluqninone, p- 
thymoquinone, dichlorothymoquinone, and dibromothymoquingne. The 
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vapours’ a-naphthaquinone and’ afithraquitione were. also. examined; 
The results shiow ‘that’: Each of ‘the three ‘solution ‘bands of p-betizo~ 
quifioné splits up into a ‘seriés of narrower Vapour bands and these occur on 
the less refrangible side of a wider absorption.  (2):In o-toluquinone: these 
vapour bands are fewer in number, bet each solution band shows a few 
such bands when ‘the’ substance is’ vaporised: (3): In: xyloquinone: cand 
thymoquinone’ there ‘area ‘few narrow vapour’ bands 
to the least réfrangible Gf the threé-soltition bands, but:there are no! such’ 
narrow bands ‘in’ ‘the tw6 more tefrangible bands; (4) In the dichlord- 
and dibromo-thymoquinonés the two bands are not resolved into narrower 
ur bards ard ‘there’ aré no vapolr’bands onthe more’ refrangible 
sides of the visible spectrum. (5) In a-naphthaquinone and in-anthra- 
quinone there is fio resolution of the solution batids: into narrower vapour 
bands, (6) The incfeasitig complexity of the p-benizoquinone compounds 
iiieans the gradual disappearance of the narrower vapour bands and’ of 
the least refrangible of ‘the three solution’ bands and’ at’the same time 
the most refrangiblé’ banid ‘becomes stronger: These results confirm 
previous observations’ made by’ the author on’ benzene and:many of’ its 
compounds. In general as the molecule increases in complexity the vapour 
bands become more like the solution bands. They indicate that each 
band has its origin in a separate and distinct type of oscillation. The 
introduction of various elements produces’ striking changes’ which’ Mew 


(Comptes Rendus, 176. pp. 1547-1548; May ‘28, 
spectrum of glyoxal dissolved in hexane was studied with a hi 

betweeti électrodes ‘of Alin water asi source iof light. 
notable fact observed was the Occurrence of.narrow bands. The spectrum 
may ‘be divided three regions. Inthe” first-‘betwéen 
3119 A.'17 narrow bands’ were observed: whose positions are given: 
in ‘a ‘table. These narrow bands may be distributed im four series of 
equidistant bands, the mean interval between the successive terms being - 
equal to AljA 1480 cm.—!, In the middle ultra-violet about A = 2800 
glyoxal shows a ‘very wide band, the value’ of the molecular coefficient 
of absorption € is about equal to 2-5; acetic aldehyde presents in’ the 

Same regioti a’ wide band for which’'e = 62. “Inothe extreme ultra: 
violet there is also'a wide band with maximum about A = 1950 and 
< = 35. The absorption curve of glyoxal ‘resembles ‘that of diacetyl. 


of paraquinone [preceding Abstract’ 


& 


mptes Rendus, 176, pp 1548-1550, May 28, 1023.)---Using a solution 
to Henri method the existence of a''series’ of bands: 

in the violet region of the absorption spectrum of diacetyl has been proved. 
Fou “harrow bands have been observed with wave-lengths’ \. = 4512, 
4330, 4241, 4064 respectively, and molecular coéfficients of absbrption 
18-75, 195; anid’ 15. middle ultra-vinlet for Xi = 2800 
‘Band ib resembling: that given im the same. 
‘The niaximun’ for this band 
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sere the» ‘absorption ‘of diacety! with. of 
glyoxal preceding! abstract] it is noted:that the substitution 
ofthe CHy groups: in' the place of the hydrogens: produces a widening of 
the narrow bands of the fitst region, and a general :increase’of the molecular 
coefficient of absorption,» which is three four times greater for diacetyl 
than’ glyoxal.’ ‘The situation of the absorption bands is the» one 
for the two compounds. 
Bugenol, (Chem. Soc.; J, 123,..pp. 1594-1597, June, 
a ipaper | by €rymble;, Stewart, Wright, .and, Glendinning 
(€bemi Soc. J) 99. pp. 468; is stated that,‘ of two. isomeric. sub- 
_ stances'containing two or more double bands, the compound, the molecule 
ofwhich, contains’ the longest chain of conjugations, will have. the greater 
absorptive power in; the. region of the edith above, that in, which any 
absorption; bands make. theiz appearance,’” method used, by, the 
workers. was, however; not such as. to enable a a. quantitative, state! at 
the absorbing powers made. , The present, work was 
therefore, with, the view. of, obtaining. figures. for, this. ‘Tepe, of eugeno 
and isoyeugenol. ‘The apparatus consisted of a Hilger quartz specttograph, 
size Ey, a Lewis and a spark nickel- 


t 
of these powers has been calcula’ 
“over the repion, 8100 to. 2686 shown that the rule connecting 
_ absorptive power, and number ‘of conjugations may be reversed in 
portions, of thes ectrum, although these portions may ‘be far remove 
from those in which selective absorption occurs. The selective absorption 
of these has also been studied and num 


¥ 
_E. Back. (Zeits. ‘Physik, 4-6. pp: 206-243,’ object 
the Work described’ in this 'p t is ‘to ‘set'as fully as ‘possib 
_-gide of the. term system arranged Catalin, 'the coordinate s¥stem 
of the ot oie term divisions. In this first part the principal members 
the: most important’ groups of ‘lines ‘only are! dealt with, » Thé tésults 
are given in-an’ and the as well 
21682 Absorption of ‘Sulphide | Sols. 
Vuillatme.* (Comptes Rendtis, 177. pp: 259-261, 23, 1923.) 
is the initial intensity of a beam of light of wave-length A; and I 
tHe intensity after traversing the absorbing medium, then when the medium 
consists of a suspension of particles small compared with A, log Ip/I varies 
as‘A4. ‘Bor ‘larger’ ‘particles, log’ 1j/I-varies inversely as where 


lese than’ smaller partic are larger” sokution of 
per Hitre did obey’ these ' laws. Hf the results. are ‘represented 
by ‘the value increases! ‘as incredses;: being 3-3 for 
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curve, except.at 'A6200, where-the value is 4: The curves are-explained 
by supposing : An diftusjon, and would; by: 
itself, give: the theoretical curve.» (b) due» 
teflection of the rays: from the! surface of the granules ; consequently this 
should: vary’ sense.as ‘the total surface of'the granules;,; 
latter effect is’ found» to’ be decreased: the: 
2189. The Quantum Theory of the Complies: Effect. A. M. 
Mosharrafa: (Phil. Mag?°46. pp. ° 177-192, © tidthe- 
matical discussion whose aim isto show that'a@théory of the complex 
Zeeman €ffect is possible which ‘assumes the essential features of Sommer- 
"9190. The Absorp bon Discontinuity of Krypton and’ Xenon: 
de Broglie and A.’ Lépape. (Comptes ‘Rendus, 176. pp: 1671-1612) 
une 4, 1923. }—The wave-length of the K‘absorption: line has been ‘deter- 
ned for argon, but not for krypton anid ‘xétion: The authors have found 
for the first, X = for the ‘second’ X ='0-3588 A’; the ‘last 
gure in éath case ‘is ‘not Gaited ‘a8 accurate ; “the: results 
191, High-Fre “Series Absorption 
(Roy, Proc. 35. 2. 'pp. 68; Disc., 168-169, 
ma )—-A critical absorption “ edge ” in the X-ray spectrum of an element 
has a wave-length such that the element absorbs X-rays ‘of Shorter wave- 
length than that of the edge more than X-rays of longer wave-length: 
. This paper gives an account of the determination of the K ‘term’ of 
erbium (N = 68), The value siting for the erbium K absorption ‘edge 


pp. 31-32, 1923. relative of series are now determined, 
and, the. absolute, values ofthe strongest lines, using a,precision spectro- 

graph of the Siegbahn type... cement the, 
the total exposure was one hour (30 minutes each side). wave- 

2193. New: the. L-Series, of \ the. 
and A. Dauvillier, (Comptes. Rendus, .176. .pp-. 1297-1298, May .7, 
1923.)+-The author's observations confirm that, the line Lp, one of Sommer- 
feld’s doublets, does not exist, whilst on the contrary the L; lines can 
exist) alone.’ Of the L-series,of tantalum. 26,lines have. been. identified, 
only: 15::lines being previously known..);; The,k-series of, ruthenium have 

also: been measured, completing, the, of; the Zn 


Quantum. Theory, of the. Scattering. X-Rays by Light Ele 
A. H. Compton... (Phys. Rev. May,,, 1923.)—The. 
thesis. is suggested that when an X-ray, quantum,is scattered. it spends 
all, of its energy,and .momentum, upon some, particular electron, |, This 
electron,in turn’ scatters, the ray, in some definite direction... The, change 
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im ‘momentum of the X-ray quantum due-tothe change in its direction 

of propagation ‘results in a recoil.of the scattering electron: 

ng increase ‘in the wave-length. of, the scattered, beam. is.Ay 

== (2hfmic) sin? 40 = 0-0484 sin® 40, where is the Planck constant, is 

the mass of the scattering electron, ¢ is. the velocity of light, and @ is the 

independent of: wave-length.:.; 

» distribution of. the seattered: to. be concentrated 
inthe: ‘forward direction: aecording to. a definite. law.,,.Results. are given 
which show that for graphite and the.M,-K-radiation. the s ss 
radiation is longer than the primary, the observed difference te 
= 0: *022) being close to the computed value 0-024. The predicted variation — 
of absorption with A’ is in excellent’ agreement with Hewlett’s experi- 
‘mental results ‘for carbon for wave-lengths below 0-5 A.~ The: predicted 
concentration in the forward difection is also in: agreement with the 
experimental results both for X-rays and y-rays. remarkable agree- 
ment between experiment and theory indicates that the scattering is a — 
quantum phenomenon ‘and can be explained any 

2195. The Characteristic ‘of the First in the 
Periodic Table. J.Holtsmark. ‘(Pliys. Zeits. 24."pp. 225-230, June 1, 
1923.)—The author has previously mieasured the’ wave-length of the 
_K radiation of boron and carbon [Abstract 2290 (1922)] by studying 
the photoelectric action of X-rays from an antikathode consisting of the 
element investigated, as depending onthe kinetic energy of the electrons 
striking it, The commencement of K radiation is shown bya sudden — 
rise in the photoelectric action at. a definite accelerating vol e, and 
de frequency of the radiation is. obtained from, the equation ¢ = hy. 

‘same method has how been used for lithium’ and beryllium ;’ lithium 
oxide LigQ having been used for the first and beryllium fluoride BeFy for 
the second element. There is some difficulty in the choice of'a suitable 
compoiind for the purpose, as it must not evaporate easily, must contain 
a sufficient percentage of the element investigated, must conduct elec- 
tricity, and the éxcitation points of the other elements contained’ in it 
must not be too near to that of the element investigated.” In the last | 
point LigO is not ‘quite suitable ; ‘but’ the excitation ‘point of “oxygen 
differs just erlough from that of Hithiom| to enable it'to be used’; “there 
tied twice as many lithium atoms as oxygen atoms, and ‘control experi- | 

its with an oxydised' nickel anode showed no O radiation at 50 volts, 
so apparently it is much weaker than the Li radiation: One set of 8 curves. 
gives for lithium 52-6 volts, and another of 3 curves 53-1 volts. ‘The 
author considers the first number the moré’ reliable. Beryllium was not 
so as lithium ; Value obtained was 95 

The pa contains a table giving the éxcitation voltages for the elemen 

Phinda Na, obtained by different dtbeetb, and a diagram, showing | 
py relation ‘between thé atomic numbers Nand the square’ ‘root of the 
“voltages. Values obtained ‘with are ‘generally lower’ than | 

with solids, and ‘cannot apparently be a compared with ‘them. 
The ‘elements’ 2 to 5 behave differently from ‘those following 
but it'looks if Hughes’ low Valué' 215 for carbon belongs to a line of 
same kind as the’ ‘lines of the lower elements ; other ‘about 
289; obtained “by differeht observers ‘for carbor corre 
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to another K line)" It is:suggested that these lower elements, in.the.com- 
pounds investigated, contain only €lectrons: which move. in one quantum 


(Science, 57. pp. 562-563, May 11, 1923.)—By* measuring’ the photo- 
electric currént a’ fiiriction of applied voltage the author has obsérved 


140-9 10-40 87-8 
The, wave-length in. Ang and R the 


2197. The ‘Deviation of at the of Bodi sts 
| Produced by. @ Slit. Wolfers. (Comptes Rendus, 177. 32-34, 
: July 2, 1923.) New experiments now described have enabled the author 
to confirm ,and extend the results of his previous communication 
[Abstract 1879 (1923)]. X-rays which just touch the surface of a body, 
such as tangents at the boundary of a screen, are deviated and give the 
appearance of a reflection, This phenomenon is general, but to ieee 
_ it with, substances which are very light, such as carbon, the. rays must 
be. very soft... With heavy bodies and soft rays, the reflection. appears 
almost. oF eerie and the maximum.deviation with respect to the incident 
rays is proportional to the angle which the normal source makes with 
the contour of the Qbject. The work. i is now extended to the action of 
slits upon X-rays, 1.e. the. ‘superposition. of effects from two neighbouring - 
ns, the are of importance for spectrographic study of 
‘-rays tal details are briefly described. By. irradiating a 
plate a. large source from which the rays pass, through 
‘ fine slit, the effects, produced. are found to depend on the ‘width of the 
ane _its distance from the Pie laté,.. It matters, little whether the 

‘edges, or’ thick or, ormed by two el cylinders, 
> apex the black bands pear, each 
edge, begin, to encroach with maximum darkening at’ the centre, The 
age narrows little by little to become equal to the width of each of, the 
ands, then, it does no more than wane while preserving a, constant 

complex as, the plate is removed 
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and the ensemble presenting the appearance 
of interference fringes or a kind of'spectrum: The:interpretation of these 
néw phénomena’ presents difficulty and ‘necessitates:néw researches. 
work of Fomm and Haga in this connection is mentioned, and also a 
recent application by Compton of, the. theory, of, optical 


2198. Total Refle X-Rays. Compton, ‘Mag. 46. 
tion from, crystals (mA = 2D sin @) cannot be. strictly true appears to 
have been pointed out first by Darwin {see Abstract 1079 (1914)}.. i 
gives for the difference between the observed glancing angle 6 and the 


in the: crystal... ‘Since 
the refraction index is less than ‘unity, 'a beam of X-rays. striking a plane 
surface at a sufficiently large angle of incidence should be 


where. of. electrons per. volume the. medium... 
The, question has been examined experimentally, and. critical 
| angles. of reflection, of X-Rays from’ glass, lacquer, and silver. ured, 


The theoretical ‘bearing ‘of’ these eg. 
knowing. the wave-length, it is possible to en eae ‘from the observed 
of on’ the ‘number of electrons per ich’ are 

the! 49 Ww. 


2199. X-Ray Di Effects and Liquid 
Ri OW. Gi Wytkoff.:: J? Sei. pp: 465-464; June,’ 1923," Liquid 
or glassy!” diffraction’ patterns are produced from!’ various ipuré 
liqtids mixtures, and the’ resulting photographs analysed photo- 
tietrically. Thesé’ measurements are in agreement’ with 'thée assumption 
that the pattern liquid ‘mixture ‘the ‘sum! of the ‘diffractions of its 
éoriiponerit tiquids: The various’ ‘hypothesis’ Concerning” ‘the’ sour 
the ‘batids’ in *thése’ patterns ‘are mentibned, and it ‘is poititedout® 
the present ‘experiniénts' favour an" origin’ within’ rather 
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molecules, but do not-exclude the possibility of their arising from charac- 
teristic associations of molecules.: : The directions in which these: 
A. B. W. 


2200: in Contents of ‘Spectra. 
A. Sommerfeld. (Optical Soc. of America, J. and Rev. Sci. Inst. 7. 
PP. 503-508, July, 1923.)—Two classes of doublets are distinguished in 

X-ray spectra, relativity doublets and ‘screening doublets} the first can 
be accounted for, with a remarkable degree of accuracy, by the fine 
structure theory of lca and the Sania in the ere AE divided 


by, Rh is. equal to 


(es 
where m is Bohr’ s total Rod ‘number, 2 for the L doublet, 3 for the 
M doublets,’ 4 for the Ndoublets ; and dg are rational numbers, 
composed of ‘the azimuthal. quantum’ numbers: of the two energy 
levels concerned ;:for the: L doublet’ they are 1, 5/2;:and 53/8. . For the 
L,—L, doublet the screening constant sis 3-50, for the M,—Mg doublet | 
it is 13-16 =3 x 4:39, for Mg-My 8-26 = 2 x 4:12, for 
33-9 = 8 x 4-2, for Ng—Ng 25:7 =6 x 4:3,. and for N;-Ng 
16-3 = 4 x 4:1. The s values for the N doublets are not as exact as 
for the L and M doublets. The values of s for the M and N doublets are 
integral multiples of a common basic unit, which lies between 4-1 and 
4:4, the integral multipliers being 2, 3, 4, 6 and 8; their growth’ corre- 
_ sponds to a passage from low to high energy levels’ the nearer the levels 
are to the’ nucleus the less they are screened, and the smaller is the 
screening constant. The screening constant of the L doublet s= 3:50 
is certainly less than the basic unit of the remaining relativity doublets, 

and it is possible that the differences in the basic wnits of the M doublets 
may be real. Formule are also given for v’ and y” in the so-called screening 
doublets; these contain the screening constants 9” and o”, which are ~ 
known if the energy level in question occurs in a relativity doublet, as 
well asin the screening doublet under discussion. It is found that ‘the 
various screening-constant differences are integral multiples of the same 
basic ‘unit, +57, the multipliers being for Lg-L, 2; Ms-M« 3; 
Ms~Mg 6; NeNg 4; 8; 12; in a*general way this 
series. shows. the increased screening by successive. shells, The final i 
goal of X-ray spectroscopy, the determination of the K, L, M, N.“ terms,”> 


46. 135-145, July,,/1923.)—Bohr’s correspondence .. principle. states" 
‘ the general method of obtaining an estimate of. the: relative frequency 
of occurrence of different. quantum transitions, but,does not lead to,an 
unambiguous expression for the intensity of a given line, . Among various — 
plausible expressions, however, it-may be possible to discriminate by a 
comparison, with experimental values. The.,present. paper; contains 
brief discussion of: the that 
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plete intensity of X-ray lines, and? some’ calculations -are 
2202. Reflection. by of ‘X-Rays. ‘Chemical 
Elements. in it... Abnormal. Reflection... G. L. Clark and. “W..,, Duane. 
(Nat. Acad: Sci., Proc. 9..pp..126+130); and. 131-135, April, 1923... Optical 
Soc. .of America, Inst. 7.. pp. 465-482, June, 1923,)— 
Since the. announcement, in a former note,[Abstract 2052 (1922)] of a new 
method of. crystal analysis by X-rays, the authors;have made: further 
experiments which have,made it possible.to detect. and study separately 
the reflections of rays. belonging. to.the characteristic line spectra of, the 
different .chemical elements, in reflecting crystal. In. the crystals 
thus: ‘far investigated—KI, KIg, CsI, CsIg, and Cs] Brg—X-rays character-, 
iodine, and. bromine have. been, identified, 
. The. method. described. consists. in determining the spectrum. of. the 
reflection. from. a set of, planes by. using the “ peak’’ (X-rays voltage) 
corresponding to that set, for example, the 100 planes, and then changing 
by steps the angles of both the crystal and the ionisation chamber, moving 
the latter at twice the rate of the former. Instead) of finding a series of 
method) the reflection from the. 100 planes. alone. is, analysed: . 
|» Evidence has now been obtained to,show that the abnormal : 
radiation of iodine. This has been proved: by determining the. critical 
value of the voltage below which. the abnormal reflections do not 
occur, 6 K-volts in, the relation 


Ve = 5, vali for = 0-392 is obtained, which’ ‘is ‘a wave-length 


‘between the a- and the filines in the K-series of iodine (vis. 
Ay = 0-497; Ay = 0-388). 


2203. The of X-Ray ‘oa the 
Unit, S. Russ. (Phys. .Soc.,, Proc, 35. pp., 
1923.)—-The .. difficulties of .ionisation. methods. of measuring. 
intensity; when the..wave-length varies, is mentioned and an equation 
in which the scattering coefficients are neglected 
ini comparison with: the absorption. coefficients: pip and. ‘To compare 
intensities _ ‘these coefficients: must be known, and recent: work. shows 

«8; A graph is given showing the relation of Iy/Ip and wave-length. 

, above relation. only holds under certain experimental, conditions, 
and it is essential that secondary radiation should not ,vitiate the results, 
Experiments are described in which secondary radiation caused a 24-fold 
variation of measured intensity of a common beam of rays, . The author 
concludes by stressing! the importance of an international unit of X-ray 


2204. The. of. X-Rays Produced, ‘y H igh-Tension 
‘Commahae and an Incandescent Kathode Tube. F. J. Harlow and E. J. 
‘Evans. . (Phys. Soc., Proc. 35. pp. 9p-23D;, Disc.,. 23p-25p, June, 1923.) 
After, passage through one centimetre of, aluminium, the coefficient of 
absorption. of aluminium, is approximately constant and the transmitted 
— termed by the euthors: varies. for. the same 
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spark-gap with the method of excitation and 
with ‘the length ‘of interrupter contact:.\.An - experimental » method! 
measuring the “ end-radiation ”’ to compare the relation of peak voltage 
and coefficient of absorption is described ‘in detail, and this was tfilised 
with various types Of extiters, a& induction coil, transformers, and Wims- 
hutst machine. Absorption curves for different exciters, under conditions 
of same’ quality of “‘ end-radiation,”’ are ‘indistinguishable, ‘and hence the 
inténsity distribution of the spectrum is' the Same: A ‘like’ result- was 
obtained ‘by Dauvillier by a spectroscopic’ method. A/practical unit of 
X-tay quality ‘based’ on measurement’ of “‘end-radiation” ‘after: passage 
through of aluminium’ is ‘suggested’ ‘discrepancy ‘between’ the 
authors’ Wimshurst machine ‘results ‘atid a Constant potential arrangement 
of Dauvillier is explained by the’ authors as being dtie' to’ Datvillier’s 
method actually giving an’ intermittent ‘output: Experiment shows an 
intermittent radiation ‘with ‘the ‘Wimshurst machine.” In the: — 
criticises the tert end-radiation and’ the authors’ results. 

“2208. Measurements for ‘Medica’ Mi 
(Phys. Soc.; ‘Proc. 35. ‘pp: 26p-32p » Disc.,32p; ‘June; 1928,) 
—The medical: radiologist should have a competent: knowledge: of X-ray 
physi¢s, ‘but ‘differences arise ‘since ‘whereas the ‘physicist is dealing with 
objects ‘incapable’ of ‘injury, ‘medical 
with living tissue capable of injury.’ 

increase depth dosage the method it its prec: 
euintias Medical measurements resolve themselves into those of ‘quantity 
and quality of radiation, Experiments, with boiling gas tubes and 
with mercury interrupter, are described to show the dependenge of penetra- 
tion upon tate of interruption, together with a description of an: oscillo- 
scopic method to determine the most advantageous: interruption rate. 
Necessity of adjusting the ‘“‘ make” period of the interrupter is discussed. 
Variation of self-inductance and capacity of the coil is dealt with, -and 
- results of Seitz and Wiritz show for any particular apparatus ‘a marked 
optimum capacity. Results of the author, regarding variation of capacity, 
are given in tabular form. ' Practical methods of increasing depth dosage, 
without increased skin dose; by covering the body surface by material 
of similar absorptive power, are described and the most suitable materials 
(as ‘paraffin wax’or cellulose pulp). It is suggested ordinary dough would 
allow ‘adaptation to the contours of the ee the necessity of 
a container. Back-scattered radiation is of importance in treating 
uterine cancer, where the gas-filled rectum is in _— relation. ma, 


12206: X-Ray Photectios Materials. G. w. Kaye and. 
Phys. Soé.;' Proc: 35; pp. 33p-39p Disc., 39D+40n}»June, :1923.)—-The 
_ protective values expressed in ‘terms of equivalent thickness of lead have 
been measured for a variety of materials. Numerically, 1mm. of the 

jatézial ‘in is “equivalent to the following’ thicknesses ‘of sheet 

ad in millimetres 
Lead glass" (0°12' to’ 0-20), (0:28 
(about 0/01), ‘woods (0+001 of less), Bangtu plaster (0-08: to 
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isctéssion tefetence is made to’ the importance of 
the X-Ray’ and ‘Radium Protection” ‘Committee, . and an 


$4 


Solar Radiations. A. Nodon..| (Comptes. -Rendus, 176, 1705- 
1707) June 11, :1923:)+Continues the research described,in Abstract. 
41923), asing an electrometer instead of the photographic method. 
absorbing action of different substances on the radiations emitted ey 
radiumunder solar action increases in. the order: celluloid, aluminium, 
thica, cardboard, sheet of black celluloidjabsorbs, these xadiations 
slightly, ‘and the absorption in ¢achcase/is.of.the same.order as that of 
the same substances for the ultra-radiation from the, sun, and from. the 
higher atmosphere: The intensity! of the ultra-radiation. is. much stronger 
in sunshine than’in the shade and. is feeble in,a,shut room and in, a.cellar ; 
it/increases during periods of solar activity, corresponding to a,high value 


of the horizontal component of the magnetic field, and; also with. the es 


elevation of: the it sometimes. varies largely and, rapidly without 
apparent ‘cause.. The absorbing power of) different, substances. for pe 
radiations seems to be of the same order as for y-rays, being greater ; 
substances with high atomic number. When thin sheets are used 
slower radiations appear to be absorbed; and. the faster get through ; 

die to Pressuve and the Nature of the Gaseous. Mixture...A. Lepape. 


(Comptes Rendus, 176. pp. 1613-1616, June 4, 1923.)—-Gives,a table,of 


corrections to be applied to measurements made with the apparatus . et 
Cheneveau and''Laborde. The condenser’ has the volume 3140 om,§ ; 


int, diam,’ 12cm. ; ‘height (int.) 27-5 cm: ; diam, of.electrode 0-8,cm. 


The’ ‘pressure was varied ‘from 450 mm. to 800 mm., and. the quantity 
of emanation from 2-5 to 28 millimicro-curies. The theory of the curves 
is discussed, and attention is called to the fact that variations of. pressure 
have no’ éffect above 720:mm.; ordinary variations of temperature are 


negligible; the corrections are’ greater with a small condenser. . The Z 


effect of mixing different: proportions of COg with dry air has also been 
measured; this gas diminishes the ionisation. current. The ionisation 
produced by a-rays is 23 percent. more in CO, than in air; _ but the 
recombination of the ions along the trajectories of the. G-rays. is. ouch 
more intense ; when ‘the potential of the central electrode is about 300 
volts ‘the resultant effect is an increase of the lack of saturation of the 


| 2209. Photography of Disintegrating nine pon Ww. D. . Harkins and 
R.W. ‘Ryan. (Naturé, 112, pp. 54-55, July. 14, .1923,)-—-The .authors 
refer to a‘ photographic expansion apparatus (of the Wilson type and 
similar to'that of Shimizu) with which they have photographed. as,many 


as ‘80,000 @-particle’ tracks.’ ‘Of ‘these tracks, ‘now, reproduced, is 
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particularly remarkable in thatvit)shows'a, fork.of 4 branches, the 
maifi' a-particle: track, the deflected track (through .an angle of 165°), 
the forward track of the nucleus hit by. the a-particle,.and an ad 
track die to the fragment (e.g. a hydrogen nucleus) ejected from the 
nucleus. From the assumed dimensions of a molecule in air it is esti- 
mated that each a-particle, of the 80,000 recorded, passes through 100 
to 200 thousand atoms, so approximately 10 billion atoms have been 
shot through, with the result that only thrée nuclear collisions: have resulted 
in which the initial a-particle ‘has been given retrograde. motion, In 
Recoil E. Marx and L. Wolf. | (Phys. Zeits. 24. pp. 286-286, July 1, 
1923.)—The case of the’ ionisation chamber is not earthed ; | but. is kept 
at a constant potential by means ofa battery.» The inner electrode ‘is 
connected to one pair of quadrants of a reflecting electrometer, and to 
a Bronson condenser. An opening in the bottom of the ionisation chamber 
is closed with aluminium foil, and the plate on which the radio-active 
substance has been collected is placed below this. If it gives off B-rays, 
these pass through the aluminium plate, and produce a deflection of the 


“2241. Study of Forked M. s. ‘Blackett. (Rew. 
Soc., Proc. 103. pp: 62-78, April 3, 1923.) —The paper-is divided into two 
sections. Part I, Range and Velocity of Recoil Atoms. Part II, Deter- 
mination of Mass of Recoil Atoms. 

Part I.—Methods have been developed for the analysis of the measure- 
ments of a-ray photographs to give the range-velocity relations for _ 
- different kinds of recoil atoms (hydrogen, helium, air, and argon)... 
velocity is, for velocities between 0-05 and 0:10 x 10®cm. per. sec., 
proportional to the square root of the atomic number of the atom... The 
ionisation due to the four particles (hydrogen, helium, air, and. argon 
recoil atoms) are compared, and from the comparison rough values. of 
their resultant charges are deduced. The question of the amount of 
_ straggling that occurs is discussed, and it is shown that the range variation 
for particles of given velocity is certainly not more:'than 15%... .».. 

Part II.—Methods have been developed for making accurate measure- 

ments’ of the angles between the three parts. of forked a-ray tracks, that 
is, of the two angles ¢ and 9. The measurements of the three forks, due 
respectively to the collision of an a-particle with oxygen, hydrogen, and 
helium ‘nuclei, are described in detail, and are shown to yield, values. for 
the masses of the recoil atoms which agree, with the probable error, of 
the observations, with the normal values.. The question of the maximum 
loss of ‘kinetic energy that could encape detection under the experimental 
is Giscussed. A. B. W. 

id inteit 

2212. Capturs ‘tind: of E. Ri 
(Cambiidge Phil. ‘Soc., Proc, 21) 604-510,.. June. 1923. 
_defléctinig in’ @ magnetic field @ beam. of a-particles after. passing 
‘thiea; Henderson [Abstract 1164 (1923)} has shown, that an. asparticle 
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scintillation method in. which He, He, and He particles: are: counted 

++ + 

lually after deflection of the main in beam of a-particles in a magnetic 
ae “The relative number of doubl me ing -charged, and neutral particles 

has ‘been obtained by direct jaar g; and the mean free path of the 

@-particles' for loss’ and ‘capture’ of an. électron, determined for different 

initial velocities of fie’ Fesults aré included in the table. 


0-94 200 0-011 


sheet of equivalent thickness. It is-clear from these results that the 
average a-particle captures and loses an electron several hundred times 
before absorption. The results, it should be noted, refer to statistical 
averages for a large number of a-particles, certain 


Parts I ‘and II. C.T. R. Wilson. (Roy. Soc., Proc: 104. pp. 1-24, 
Aug. 1, and pp. 192-212, Sept. 1, 1923.)—The experiments so far have 
been confined almost entirely to air. The track of the electron ejected 
from an atom which emits a quantum of radiation, and that of the electron 
ejected from the atom which absorbs the radiation, can be identified. 
The primary action of X-radiation (A < 0-5 A.) gives B-ray tracks with 
initial kinetic energy comparable to a quantum of the incident radiation ; 
and tracks of very short range ; the latter electrons are ejected nearly 
in the direction of the primary X-rays; they are probably related to the 
phenomena which have led to the postulation of a “‘ J ’-radiation. The 
B-rays frequently occur in pairs, or groups, of which five classes have 
been distinguished. The pairs probably consist of one K-electron, ejected 
by the primary X-rays, and a second by the combined action of primary — 
radiation, and of the K-radiation from the atom from which the first elec- 
tron was ejected. Range measured along track approximately is propor- 
tional to 4th power of velocity for ranges of 0-1 cm. to 1-5 cm. ‘Primary 
ionisation is about 90 per cm. for a velocity of 10! cm, per sec.; it varies 
a] proximately inversely as the square of the velocity. Total ionisation 
cm. ig about’ or 4 times the primary. Primary ionisation agrees 
with J. J.. Thomson’s theory, if the minimum energy of ejection is about 
7 volts, approximately the resonance potential (not ionisation) of N: 
The number of tracks with nuclear deflections over 90° agrees with Ruther- 
ford’s theory, and gives for the charge of the nucleus 6-5e, almost iden-: 
tical with the actual nuclear charge of N = 7e. Many features of ‘the 
B-ray tracks, including’ the curvature which sometimes appears, ‘may be 
due’ to radiations excited in atoms by the passage of eo the 
VOL. XXVI.—A.— 1923. 
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radiations continually overtaking the. @-particle 


y-Radiation of Iréne Curie and 6. Fournier, 
(Comptes Batys, 176. pp. 1301-1304, May 7, 1923.)—The follo 
results have been obtained in a series of measurements of om aan 
emitted by RaD and RaE in eae equilibrium : 


i 
Relative intensity (4) of: for 
RaD and RaE in equilibrium: ..... 89: 
Mass absorption coefficient in aluminium, | 

Mass of Al per cm.? to reduce the radia} 


Richardson [Abstract 94 (1914)}, who give the mass absorption coefficients. 
16-5 and 0-36 respectively for radiations I and II. In addition, the 
authors have established the existence of the penetrating radiatio, dil 
attributed to.. RaE, its. coefficient, of 


a 


‘2215. a.-Particle Tracks in @ Magnetic ri ‘eld, Kapitza. 
Phil, Soc., Proc. 21. pp, 511-516, June 15, '1923.)—The Wilson expansion 
chamber gives a powerful method of studying the tracks of single a-particles. 
A study is now described in which the a-particle tracks are affected. by a 
magnetic field, a normally straight track being thereby curved, The 
radius of curvature at each point of the track is given by r = vmjeH, 
where ¢ and m are the charge and mass of the a-particle, v is the velocity, 
and H the applied magnetic field. Extremely powerful magnetic fields 
(of the order 100,000 gauss) of short duration (a few thousandths of a 
second) were produced by means of a solenoid carrying a very heavy 
current. . Photographs of curved a-ray tracks are reproduced, the curva- 
| ture re being different foreach track. The causes of these different curvatures 
wre discussed, and it is suggested that the effects may be. due to beg 
of the electric field round the helium nucleus, B, W 


(Cambridge Phil. Soc., Proc, 21. pp. 517-520,.. June 16,, 1923. )--It has 
been mentioned. by Shimizu [Abstract 148 (1922)] and also by the author 
[Abstract 614 (1923)] that. towards the ends of the tracks: of .a-rays.an 
appearance of.general curvature. is noticeable, that ‘cannot. be.resolved, 
_ by_eye into, isolated sharp bends. The. question arises, as to, whether this 
apparent curvature, is to, be attributed to, multiple scattering, .that is, 
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additional mechanism must be postulated. The curvature effect is most 
_ marked when the remaining range of the a-particles lies between 0-4 
and 2-0 mm., and it is shown that. the observed curvatures can be explained 
very simply by using the theory of scattering given by Thomson [Abstract 
1470 .(1910)}) and “Rutherford [see' ‘Abstract 1347. (1911)}, It is.) shown 
that the average deflection of the a-particles in the last millimetre of their 

diet idiots of the track; and it is shown how this’ can be accountéd 
for by ‘assuming an’ asymmetry of the a-particle itself. the 
end of the range this is probable, as the particles remain then usually in 


¢ y 


2217. Colouring and in 
Minevals tnd Gems by Radium Emanation, Lind and D.C, Bardwell. 
(Frank. Inst. J. 196. pp: ‘875-390; a previous 
paper [see Abstract 1427 (1920)] Lind reported some observations: on the 
colouring, decolorisation,;'and thermophosphores¢ent. effects resulting 
from the radiation of glass by radium rays.’ Sirhilar experiments, extended 
to’ transparent ‘minerals and’ gems, are described in the present ‘paper. 
The ‘subject has already been studied by various investigators. The 
results: recorded ‘here are in’ the’ main ‘confirmatory of previous observa- 
tions, though’ complete agreement'is not to be expected owing to the 
variations met with from specimen to specimen of the same material. 
For this reason all results are given; although many of them duplicate 
those of previous investigations. ‘The minerals used for the observations 
are as follows: Rock-salt, fluorspar, kunzite, calcite, sapphire, ruby, 
emerald, “topaz, garnet, quartz, glass, obsidian, tourmaline, diamond, 

‘opal and other opaque minerals, aquamarine, zircon, 
peridote, ‘and moss’ agate: Various theories’ are discussed, and it is 
suggested ‘that’ the following is a theory of simpler and more general 
nature than the rest. Certain groups of electrons are-displaced by radiation 
from their normal positions and take up new metastable’ positions among 
the atoms. ‘No displacement (or only secondary displacement) of the 
atom is involved. No change in the crystal lattice as revealed by X-rays 
would be expected, nor would there be any production of colloidal particles. 
One or more groups of electrons may be involved. waa cee 

a number of electrons having uniform positions in the original atoms 
whale thoy’ exe and taking after displacement uniform 
new ‘positions among the other atoms. In cases where two or more 
groups are involved, the return of one group to the original position may 
cause ‘thermophosphorescent effects ; the return of a different group may 


absolutely coincident. According to this theory; the colour might still 
be due to the positive ions. It is suggested, however, that it is more 
probable that colour is due to the vibration of the electrons in their 
abnormal positions. The influence of impurities is discussed in the 
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pp. 877-878, June 30, 1923.)—-A description has: previously. been’ given 
{Abstract 674 (1921)},of an: apparatus designed for the, accurate’ deter- 
mination of the mechanical equivalent of heat. In the early experiments 
the heat loss was in some cases as high as 2.% of' the heat ‘developed. 
The calorimeter system has now been reconstructed, the ‘‘ brake’’ being — 
enclosed in a vacuum flask and the platinum thermometers:.employed 
brought close to the flask and highly insulated. Various.other improve- 
ments have been made, with the result that the heat loss has:been reduced 
to’ about 0-2%. Further modifications are made so. as to enable 


2219. ‘High R and: W..E. 
Garner. (Roy. Soc.,’Proc. 103. pp:. 539-+-555,, July. 2; 1923.)—-High.explo- 

sives, such as picric. acid, trinitrotohfene, and amatol. 80/20 .(80 
ammonium nitrate, 20 parts T.N.T.), were detonated under definite condi- 
tions of confinement ahd compression: Measurements were made. of 
(1) the heat evolved, (2) the volume of gas produced per gramme of explosive. 
Analyses: of the products of detonation, solid and gaseous, are given in 
a series of tables. The products found; include COs, CO, HgO, He, CHa, 
CsHg, NHg; HCN, carbon, and in some cases NOg. The, explosive with 
suitable detonator was closely confined, usually in a ‘‘,container.’’.in the — 
form of.a steel cylinder. The container was held in the middle of a 
“bomb ”’ of vanadium steel, whose internal volume was about 240 c.c, 
The bomb was placed in a known weight of water in a calorimeter similar 
to that described in Roy. Soc. Proc. 99. p.,213, 1921. The, total water 
equivalent of the apparatus was about 3450 calories. The, detonator. was 
fired electrically, and the rise in temperature measured by a standardised 
Beckmann thermometer. . The heats of detonation, in calories per gramme 
of explosive (water gaseous), were found to. be: For T.N.T., 926.; trinitro- 
phenol, 920; 80/20 amatol, 994 (mean: values). total volumes. .of 
gases per gramme were: T.N.T., 71lc.c.; T.N.P., 727; 80/20 amatol, 
907. “The percentage composition of the gases is dependent on the condi- 
tions under which the detonation is carried out, ¢.g. (a) Density of loading 
in the container and in the bomb ;. (6) completeness, of detonation ;., (c) 
purity of explosive; (d) nature of the initiator, (azide or fulminate) ; 


_(e) degree of tamping of the explosive. The main gaseous reactions which 


occur during cooling are: (1) Hg + + .C + 29-Lcals. ; 
(2) 2COS2COg +39 cals. ; (3), CO.+ COg +, He + 10 cals, 
From equations (1) and (2) it is evident (as shown also, experimentally) 
that formation of carbon is accompanied by,increase in the heat of detona- 
tion, and decrease in the volume’ of gas liberated... Most carbon is. formed 
where density of loading and tamping of the explosive are greatest, this 


being accompanied ‘by higher pressures. With reference to. equation (3), . 


the value of the ratio the, water-gas constant.” 
was found to vary from about 4-8 to 5:6, which corresponds. to a 
‘temperature of chilling for this reaction of approximately 1850°.C. It 
is shown, however, that this reaction is probably not the principal one 


which occurs during the cooling of the gas mixture. breeches ame 


‘ 
4 
x 
{ 
| 
. 
1 


of trne detonation:.! . Ina partial or slow detonation nitric oxidéis' formed 
in large ‘quantity, this’ gas. being characteristic 
— about: ~ slow heating of the 


The its ‘of E. G 
CG. Kaye. (Roy: Soc., Proc. 104°" pp. 71-98, Aug.,, 1923.) — 
describes determination of the thermal conductivity of a e 

umber of" ey ly “conducting materials. The samples tested were in 
the form, of ¢ scs, about 45 mm, diameter and of varying thickness up to é 
about 4mm. Three copper discs were atranged parallel to one Las 
and ‘one’ ‘Satnple was ‘sandwiched’ between the upper copper discs and a 
similar one between the lower two, The central copper disc was heated — 
electrically and water ‘circulated through the outer coppers. “Lateral 
losses were negligible, the energy input being néver greater than 5 a a. of 
the heat passing through the sample, as atl from the inlet and 
outlet temperatures of the circulating water. The apparatus pining 
Of Telatively rapid testing, ‘steady ‘conditions obtaining in from 30 to 
45min! Modifications in the arrangement. were made according to the 
nature of the test.’ Among the points dealt with in the paper are the 
thermal resistance at the bounding faces of the material, the measurement : 
of thickness of compressible materials, the dependence of the conductivity i 
of timber on structiire and moisture content, the effect of pressure on 
the conductivity of compressible samples, and the effect. of mineral 

ntent on the conductivity of rubber. The table are some of the data 


“Cement, Portland (burnt) .......... 


Mean Conductivity at 20°C. 
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2224. Atomic Heats of Cadmium and: Tin at Low Temperatures; Wii 


Rodebush. (Am. ‘Chem: 45. pp: 1413-1416, June) 1923.) 
The author has measured the atomic heats of. Cd: and Sn ‘over the range 
70°.K. to 100° K. The: method used: was: similar to that employed by 
em and Rodebush [Abstract 540 (1918)], except that the apparatus 
of metal. The results obtained finer with the character- 

for these metals as, obtained b 
for a slight deviation near 100° K. due to Re difference between 

C,. Log @ where @ is the “ characteristic. temperature,” when. = 


- is 1-605 for Cd and 1-626 for Sn. These results confirm, the 


of Dewar’s determination between the boiling- “points of H and N (Abstrac 
1068, (1913)]_ and the entropy, calculation of Lewis and Gibson., L. 


2222. Principle of a General M ethod top the at es of the Thermal 
oid of Solids and Liquids, Application to the Determination of the 
Water Equivalent of Calorimetric Bombs. C.. Moureu, C. Dufraisse, : 
and P. Landrieu. (Comptes Rendus, 176. pp, 1513-1515, May 28, 
1923.)—Two resistances of equal value are constructed, made of the same 
metal having the same form, same weight, ett. One of these resistances 


_ is placed in one calorimeter in which the solid is immersed in -a certain 
Mass of distilled water, the other in a second, calorimeter containing a 


certain quantity of distilled water. The two resistances are placed in series 


and connected to the same supply. The same elevation of temperature is 


obtained by varying the quantity of water in the second calorimeter. E. G, 


2933. The ‘Compressibility. of Hydrogen to High Pressures. P. Ww. 
Bridgman. (Rec. des Trav. Chim: des Pays Bas. 42. pp. 568-571, ‘July, 
1923.)—Data on the volume of hydrogen between 2000 and 13,000 kg. fcom.? 
at 30° and 65° C. are given. It is found that hydrogen is forced through 
the walls of a steel container at a pressure of 9000 kg. In the procedure 
adopted the hydrogen is compressed initially into a “small cylindrical 
steel bomb, at a pressure. of 2000 kg.. or more, The bomb is closed by a 
valve inward, Ikept closed after filling by the pressure of the gas 
within, and is placed in’ larger steel compression cylinder which is filled 
with kerosene. Pressure is, then produced in the kerosene by, driving 


into the cylinder a leak-proof piston. by means of.a hydraulic press, and 


the volume of the hydrogen is determined: by comparing the amount of — 
kerosene forced in at different pressures with that admitted when the 


hydrogen container is replaced by. solid pieces of steel. For the relation 


at 2000kg., the starting-point in these. measurements, use is made of 
the data obtained by Amagat. -The value of -PV‘at’30° C., where V is 
the volume in cm.* per gramme, rises from 2-43 at 2000 kg. to 8-28 at 
13,000 kg., the rate of increase becoming less rapid at the higher pressures. 
With rising pressure the thermal expansion at constant pressure at first 
decreases, ‘but at the upper end of the pressure range this trefid is reversed 
until finally,, the, expansion at 13,000 kg. is greater than that at 2000. 


At 13,000 .and 30° C.the density is, 0-137, or.1: -8 times ‘the value for 


solid hydrogen atthe triple point, while the volume is the “b” 
term of van der Waals’ equation: “The results indicate’ that the molecule 
is itself compressed ” at hiya ese high pressures, Up to 7000 kg, the results 
are in close. accordance, with the equation of state of Keyes, [Abstract 


but: above this: -value the observed compression’ too high. 
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conditions of the present. | expel 


(32240 Fhe Vapour Pressure of Lead. Part I: A.C. (Roy. 
Soc.;. Proc, 103. pp. 469-486, Jan:1, view was the 
the -ditdrente: of: dhe wapéur pressures Of the: jsotepes 
of Jead, and high accuracy im the measurements was ‘very tiecesbary for 
this purpose. The method employed was that of effusion of vapour 
at, high) yacuum through. a. hole\.of measured, area; The,amountyefinsed 
was determined ‘by loss. of weight,,., Temperatures..were maintained )con- 


‘stant. by..a; resistance. thermometer; connected with a,;sensitive.,relay 


arrangement: in, which. all mechanical parts. were replaced ‘by a light beam 
which,pltered. the resigtance.of a selenium..cell, ‘Temperature at 800°C. 
could: be maintained constant within 1/3°.C. for many, hours... Pressures 
were measured down..to. 10—5.mm,, viz. at 587°.C... difference of 2 per 


| gent. in the vapour pressures of lead and of uranium lead. (at. wt,.206-29) 


was observed. at 700° C., corresponding with no energy term,at absolute 


zero, and. agreement with the 3/2 log M law for the chemical constant. 


The evidence, is stated to be. inconclusive, ans work is 


tures 


latent héat™ of of ‘the lead at absolute zero is 
47,000 +1000 cals. 


From the vapotir-pressure measurements the latent heat of iportaadtin 
of the molten metal’ varies very little with the temperature up to 1200°, 


3 being about | 45,350 cals. Determinations of the specific heat are ‘Deing 


imade in order to further test this point: “The chemical constant of ordinary 
lead from what are considered the most accurate measurements is found 
to be 1-8 a 0-2, agreeing with the theoretical value 1‘ 853 obtained from 
3/2 log M — Co, ‘where Cy = 1-622. Léad is very subject td a lowering 
of vapour pressure when heated, im vacuo, for ane _— under the 
G, 


2225. The. Virial Coefficient. of . Gases. A. F. Core. (Phil. 
flag. 46. pp. 256- Aug., 192: j—The equation of a gas may be written 
pu = A. +, + + where A, B,C, etc., are called. the first, 
second, third, etc., virial coMfhiclente.. These coefficients are functions of T, 
but not of. v. The Value of A is necessarily RT, the same for the gramme 
molecule of all non-dissociating gases. In the case of spherically..sym 
metrical molecules, 1 the equation obtained by of 


is pu: + 4: 


between. the centres of two. x. instantaneous 


and the remaining symbols. have, their. usual 
significance... Comparing this equation with that, of van. der ;Waals in 
the form pu = RT.+,.RT/v.— aly, itis, seen that, the.‘ of van der 


in,.the gramme molecule, an that, of van der W. 


rated into two parts, one of which is nearly proportional to T, and the 


_. other nearly independent of it, just as in van der Waals’ equation. The 


third virial coefficient in the case just taken is found to be §RTb*, where 


The vapour pressure of o lead.{molten) at tem Be: 
600° absolute i essed by th tio: 4 
absolute is expr y the equation 3 
are 
> 
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the equation obtained is, at sufficiently high ‘temperatures,:;pv = RT 
— N2by,2/8RTv. An ’expression for the coefficient, 
92.26%: of Awenonia’ ©. 8. Cragoe, 
E. C. McKelvy, and G. F. O'Connor. (Bureau ‘of Standards, Sci. 
Papérs, No. 467. pp. 701-786, 1923.)-In ‘the present investigation 
the specific volume of saturated ammonia’ vapour was measured’ in 
the temperature interval 60°° to + 60°C. ‘by two methods—one 
involving a direct determination’ of the mass of the vapour’ contained 
ini a ‘known volume, and other,’an ‘optical “method; involving 
measurements of the: index ‘of refraction of the vapour. In the case of 
the first ‘method ‘the effect of’ adsorption ‘was studied and’ found ‘to 
be of a magnitude comparable with the ‘limit of accuracy of that 
method. In the ‘second method a Fizeau-Pulfrich interferometer was 
used in the measurements of the refractive index, and the Gladstone 
and Dale relation, — 1) = constant, was assumed ‘to be correct 
within 1 part in 1000. The validity of this assumption for the pressures 
dealt with was well borne out by experiment, 

_ Values for the specific volume, were calculated from the Clapeyron — 
equation. The experimental results found by the two metbods are in 
fair agreement with the calculated values aboye 0°C., differing at. most 
by about 0-3 %. Below 0°C. the results found by the direct method 
are systematically lower, and those found by the optical method are 
systematically higher, than the Clapeyron. values, amounting to. about 
2 wh at — 50°C. The calculated values were chosen, therefore, as the 
most probable values. The possible sources of error in the two methods 
are discussed, The final results. are represented closely the 
equation : | 


+ 0-002667(406-1 — 6) 


+ 278: 1). also Abstract 352 (1922).] E.G 


“2227. Tables of Thermodynamic of of 
Standards, Circ.’ No. 142. [48 pp.) 1923.)—Three principal sets of tables 
are given : (a) Properties of saturated finid ; (b) Properties of the liquid; 
Properties of the superheated vapour. 
“These tables emboily the ‘results of an élaborate series: ‘of méasu 
ments of the theriod: ynamic properties of ammionia. Tha 
units’ and constants used’ in ‘the tables aré defined. ‘The empirical equa- 
tions ‘used'in Computing the tables, and also the references to the ‘publi- 
cations ‘dealing ‘with’ ‘the experimental ‘ata, are given: “The ‘tables have 
been prepared’in forms’ convenient for use in refrigerating enginéering: 
Th same data are also presented graphically'in the form of 
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fo 26 169 edt to dodic Ane aif E 
oT in| Pipes: Closed -at Both Ends,,..C. Barus. 
(Nat: Acad. Sei,’ Proc. 9. pp. 263+265, 266-268, Aug., 1923.)-—-The 
‘closed ends’ of ‘the: various pipes’(some! of which areH-shaped, and some 
‘fini? "bére)' closéd telephone: diaphragms... These: . may... 
‘actuated’ in’ like ‘or itt‘épposing phases. Graphs: are given: in which 
ordinates: denote the’ fringe displacements of thé interferometer. U-tube 
onal ‘acoustic’ pressure generated. The abscisse_ 


‘Theory of ‘Hy Fletcher.: (Frank. Inst., J.196... pp. 
Sept., 1923.) ‘minima’ pressures of audibility for .various.,pitches 
from the lowest the highest audible are experimentally. ascertained 
and plotted: Also’ the ‘maxima “pressures: for pure: hearing, 4.¢,.. the 
‘threshold ‘of’ féeling ‘which is’ the. same for’ thé’ ear as) forthe finger, are 
plotted ‘on the same diagram: ‘The area enclosed by these lower and: upper 
‘curves is ¢alléd'the auditory sensation area. Graphs,are.also given for the 
perceptible ‘differences in frequency and in intensity. these 
graphs give’ ‘ithportant'' data for thearies: of audition... The 
auditory is ‘then plotted “for various cases of deaf persons and this 
ads to a mode of defining the amount of hearing as follows... The percentage 
of the total number of distinguishable; pure tones audible to.a. person with 
‘normal hearing that can be’ senséd ‘by the deaf person expresses'his amount 
of hearing: The’ percentage of deafness is'(100 — the-percentage of hearing). 
graphs then follow showing from'94 down to 12 per-cent. of hearing. 
being ‘plotted ‘showing how much ‘a: given ‘tone imust. be raised above 
‘threshold audibility to make it audible in the presence of a masking tone. 
Contrary to what was stated by A. M. Mayer (Phil. Mag. 11. p. 500, 1876), 
‘it is Shown ‘that ‘higher tones: may mask. lower ones.: »Many graphs are 
given’ of ‘tionaural and binatral’’ masking! Afternreviewing various 
theoriés ‘of ‘audition, it is then’ showh that the facts.are accounted for 
an ‘amplification’ of the theory of maximum: amplitudes first put, for- 
“ward in’ definite form Gray 1899: (Jour. Anat;),Phys.,34. .p.. 324, 
1900). “This dsstimes ‘that’the>position! of ‘maximum | amplitude. of the 


considerable ‘portion of the membrane vibrates when stimulated ‘bya 
ure tone, the ear judges the pitch by’the'position-of maximum.response 
of the basilar membrane. It is here held to be a strange thing that the 
phenomenon of the masking of tones, which has been considered by some — 
to be fatal to any resonator theory, is the very thing that has furnished 
experimental data which makes it possible to calculate the vibration - 
characteristics of the inner ear. These calculations are then discussed 
The paper concludes with two mathe- 
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of thé’ graphs are ‘usually the pitches of the notes used and are plotted as 
logarithms ‘of the frequencies.’ Various puzzling features, crop. up which a 
i tirely cleared E. H.B 
are discussed, but ‘not en yc up: 
a4 
§ 


3 


from a ‘The intensity or the pitch can. be wari 


dsecond; by automatically. changing the; 


ty in the oscillating circuit, |-;The..method .of observation. 


of 4s reached. Auxiliary experiments... showed . that; 
“energy ‘of-the. source! is: a) linear; function of the 
energy mpi it and the'ldtter is used asia convenient measure-of the intensity 
the’sound. The frequency scale is.determined by. calibration, The 
-. intensity sensibility is found to be about 0-10 for moderate and high 
but to increase: to:the limiting value.anity as the intensity de- 
the threshold; 'The:curyes, are-very similar to.those obtained 
the ‘eye; ‘and the modification of the Weber-Fechner law proposed by 
“Nutting for light sensation fits the results, AB/E = F.+-(1 F)(Eo/E)?, 
Eg the threshold intensity and is about 0:10. The exponent 
varies ‘somewhat -wittr the: frequency, being 1;65,for 200d.v.and 1-05 
2000" ‘av. nevertheless’ at the same loudness: leyel, ¢¢, 10,000 Eo, 
is’ nearly independent ofthe frequency, showing only,a 10% varia~ 
from 1000 3200 dive The results are.the same whether harmonics 
present-of It is conclnded that for 1000 div. under favourable 


‘circumstances: the*tiormal -catt. distinguish about 400 gradations of 


‘fondness: between’ the’ threshold painful. intensity 10% ‘times as 
foud. As /régards ‘pitch, ‘sensibility: for the same) londness level AN/N 
-decreases from 0-01 ‘at 50 d.v. to 0-003. at 600.d.v., and then remains 
-constatit up!to $200 d.v: ‘The limit. of perception.of. variation of pitch 

_ about! the same for ‘trained as for, other. ears, ‘but. training helps in dis- 
“tinguishing’ which note is higher,. ‘Two. ears are found. more sensitive 
“than* one Pap of, pitch. het, not differences. of 


‘between Physical and Medical. Findings Normal 
“pp. ‘269-274; 1923.)+-Fifty-four cases are examined. physically and 
‘and’ the “agreements: are satisfactory. The. .graphs, given of 
these” ‘cases: ‘Cobtdinate the-iiinimum audible. pressures in dynes acting 
‘on the drum ‘against ‘the: which range from 64 te, 
vibrations | per second.:/ Many: cases .exhjbit. Specially. 


sensitiveness ‘by deep troughs in 2000 
4000" ‘per ‘second. -[See: By H.1 


Frequency: V. O. Knudsen. (Phys. Rev. 21. pp. 84-102; Jan., 1923.) 
The intensity and pitch sensibilities of the ear as functions of loudness 
ee and frequency are measured. <The, intensity sensibility is defined as. 
AEE where AE is the least perceptible difference of energy and E is oS 

the total energy of the tone; similarly, pitch sensibility, i is: <The 

author uses asia Source of'sound: a telephone receiver, actuated by. 
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HBORY ELECTROSTATICS, AND ATMOSPHERIC 


Magnetic Fields due iio: T.J,1 Bromwich, 
July, 1928.) Referring to, H.;-Nagaoka’s 
ion these fields-by means.of qiseries {Abstract 1589,41923)], 
the: author points,out; that \Nagaoke’s! formule can.’ ‘be obtained: very 
elementaty.'way by using Legendre’s theorem that.the of 
symmetrical system can be determined when the form of the potential 
is known‘ along the axis of symmetry.) The author works, out. in detail 
by this-tiethod the solutiotis forthefield single:ointlé bf the:field 
near the centre)of Helmholtzis !double Fhe formule 
so Gbtained are! identical: with: those:iobtained | by. Nagaoka, except for 
what appedts:to be an’ coefficient of. in his solution.of the 
sitigle’ cirele problem. ipo bist ort to mottutoe DET; 
[nmottstivetg ods tol telagagion ni 
Pielids dué to.Motion of Gonstant Electromagnetic Systems. 
Wu Bvy.G. Swann, Mag; 119141192; June, 1923,)-——This 
ereply ito: some critibisms iby! J Barnett -of & recent: paper: by: the 
2284, Stress System of Fieldw: S.R. 
Milner: (Phil: Mag: 46; 125-128, a recentspaper 
fAbstract 69 (1928)): the ‘author ‘had showm that, in certain Fespects, the 
field considetediias ali fourfold! entity appears 
as the natural extension to four dimensions of the threefold electrostatic 
field: Hére lit i8shown ‘that the ‘stress\system ofi-asfourfdld 
magnetic ifield’ forms ‘ancther respect in(whieli a similar exactiequivalence 
lioldy with ‘the, electrostatic: field in three dimensions? 
sideré;in four diniensions,ithe tensor 
given fAbstract!) 1215°(1910)} as thé 
metrical itensor\ product determinable fromiithe two 'sik-vectors 
electromagnetic field se, and “proves that othe genexal 
‘field in four'space with imagifiary. time may: be: regarded 
as’ being'!in statical equilibrium: under’ the action: ofthe, stress - system 
deterinined:; this tensor.'»)Where F,,.y Fj are the:comporients 
of «the ifesultant face’ along the four axes hyper ‘volume on an 
element!: real timé now being ‘taken; the: équations Fy 
express the well-known theorem ‘that the rate of increase 
ofthe mometitum: of :a space element. of the field is equal:to: the resultant 
of onvit, owhile exptesses that the 
raté/ofindrease of the energy density at a point is equal to:thei convergence 
there of Poynting’s energy flux. Even with real time the equations 
may also: ‘be regarded’ ‘asthe expression: of: ‘the static:equilibridag Of 
fourfoldsystem ‘of stiess, the. formila being’ the »ditect extensions 
thoge'ofthe threefold system when) allowance isimade for the idiffereat 
geometry ‘of the space-time. inthe The résult is necordingly 
VOL, XXVI.—A.—1923, -—4--19KX | 
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implicitly contained in the formule for the tensor in general relativity” 
theory. [For a discussion of the general properties of the tensor see 
“Math. Theory of Relativity,” p. 182, 1923.) G. 'W. de T. 


2235. Motion’ of Parks Riemann Space. 
Bramley. (Nat. Acad. Sci., Proc. 9. pp. 289-291, Aug., 1923.)—-The 
author ‘assumes Eisenhart's é¢quations of ‘motion of a, charged ‘particle 
(these Proc. 9. pp. 175-178, T1913}: The law of force is shown to be - 
that of Coulomb, and it is found that an infinitesimal particle revolving 
about! a fixed’ charge, say, an atomic nucleus, ‘must describé a‘ définite 
circular orbit with: constant velocity.’'‘The analysis applies only to ‘an 
_ infinitesimal particle; but’ will probably apply'in the case ‘of ‘the’ orbit 
of an electroti about’the: is not ‘applicable 

2236. Field fone an Distribution of 
Matter. ‘T.Y¥. Thomas, (Nat. Acad: 'Sci., Proc: 9: pp. '275+278; 
-1923.)—The author: supposes the trajectories of the motion of a mass 
particle in a gravitational field to be given by the:equations assumed by. 
Einstein; and: the metric structure of the space-time to be that derived 
from: the Schwarzschild solution of the field equations.’ He: so: obtairis 
a solution in rectangular coordinates for the gravitational field produced 
by any stationary distribution of matter... But «it. doesnot ‘satisfy. the 
field equations,‘ although’ it is exactly the form ‘that weanust have if /a 
solution of the general case is:to exist which is ofthe same nature:as the 
Schwarzschild solution for a single particle.” solution which does 
satisfy the field is obtained, but only on the condition that: In an infi-. 
_ nitely small space-time region of the gravitational field a coordinate system 
canbe selected with reference to which: space possesses ai Schwarzschild 
(Frank. Inst, J.. 195. :pp. 787+798, June, 1923.)—The: general theorem 
is'developed that if there be any distribution of charges, p,ic, or'e, which 
has a uniform velocity v, the produced 
thereby: is‘ indentically the same as ‘the displacement’ due to: a stationary 
polarised distribution: formed: by associating with :p/a, \efa 
charges of ‘opposite signs at.a distance av in a direction opposite to that 
of the: original motion. This fact enables the lines of the/displacement 
current-density ‘to’ be the ‘corresponding lines 
of':displacement are known... The cases’/(a). where charge.¢ has a 
velocity along the axis.of X ;.(b) where a doubletoof strength M -has ‘a 
velocity @:im the direction of its: axis ; (c):where an. uncharged dielectric 
or conducting sphere moves with a velocity. parallel to a uniform 
field of force (d) where a doublet of strength M: has a;uniform:velocity 
at right angles to'its with graphical ‘representation 
12238. of Electrical Units. 
A. Forster. (Schweiz:’ Elektrot;: Verein, Bull:14. pp. 446-450, Aug., 
1923:)+-Proceeding from the prificiple of the:equivalence of! energy: in 
its various forms, the author determines simple 
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of the: electrical and magneti¢:unitsand makes’ ‘a’ comparison 
the Produced by: the\ Positive: Discharge. 
(Comptes Rendus,)177. pp; 28-30, July: 2) 1928.)—-When 
a mixture of sulphur and red lead is:projected:on toxa ‘plate of insulating 
material strongly electrified by a positive discharge, arborescences appear. 
The application of methods: previously | described: Abstracts :1810 
and 1811 (1921)) permits it to be established that the mode of transport 
of the charges. which: produce these characteristic ramifications: differs 
from that of the particles constituting the rest, of the discharge, these 
latter. behaving as positive ions weigh by an assemblage of molecules, 
Section. I. of the paper describes various designs which are produced. 
Section, JIL. discusses the . speed of the constituents of the discharge as 
measured by the..author’s method [Poe cit.J. Section IIT indicates ar 
arrangement for investigating the effect of Sioa on the phenomenon, 
A field of 6000 gauss acting upon jets 12 cm. long gave no appreciable 
displacement. Section IV, discusses the formation of branches and then 
states that, when the. insulator. plate is replaced. by one of metal or 
patches are formed whose edges are wid and rounded and. exhibit no 
trace of ramification. | 


DISCHARGE AND: OSCILLATIONS, 


8. K. Mitra, and V. Ylostalé... (Comptes: Rendus, 176. 1871-1874, 
June 26, 1923.)—When for researches,on damped Hertzian; oscillations 
tubes of rarefied air are used, it is found that. the pressure for which the 
passage of the discharge is! easiest is much higher than at low. frequency. 
For the. same pressure the appearance of the tube is entirely different. 
The ‘tube with 3-electrodes permits, of oscillations of constant amplitude 
and very high: frequencies, and the present investigation, relates: to the 
variation of the difference of .potential, between electrodes. for which 
_ the tube becomes luminous when the frequency of this potential difference 
and the gas: pressures: are changed... The experiments have: been. made 
between the frequencies 50.and 2,140,000,; corresponding to 140-m..wave- 

length.. Experimental details,.are given very, fully. with data, tables. 
When the pressure is increased the. difference. of potential .is..found., to 
decrease rapidly at first; to pass through a minimum value and then to 

Proc. pp.. 121-134, Aug. 1, 1923.)—Im a previous- paper {see 
Abstract’ 736.(1923)] the author suggested a new mode of:.attack.on-some 
ionisation problems and described its on 
mercury-vapour. The object of the method is to give;a direct means of 
studying the types of ion produced in a gas or, vapour, by electrons. of 
known. speed. The experimental principle involved is the combina- 
tion of an ordinary i ionising potential apparatus with an arrangement for 
positive-ray analysis. A ‘schematic diagram representing the 'general 
electrodes and electric fields in both types’ of apparatus used for nitrogen 
is ‘given The second’ apparatus is drawn to séale. | ‘The essential improve- 
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ments that:the ionisation-chambenis shutoff from the, region where the 
pdsitive.ions are accelerateth by the platinum foil electrode which: has only 
a small slit enabling a beam of positive ions to pass through it. Nitrogen 
was prepared ‘by the reaction of bromine ‘and-ammonia descitbed by 
Waran: , It'' was stored overs obtained) on ynitrégen 
show! that ‘the ordinary ionising | potential volts! cotresponds:to 
the production /singly «charged: ‘molecular ions, ‘that doubly charged 
atomic ions appear at 1+0:valts:and' singly charged: atomic iors 
at:27~7 40> 8 volts, |: These ‘resulté:are explained as:corresponding:to the 
This ‘leads to's Values ot dnd ‘fot thé “first ‘and ‘secbnd ionising 
potentials ‘of ‘atomic ‘nitrogen.’ Further results at ‘higher’ voltages 
show the variation of ‘the’ relative intensity df ‘the ‘different ‘types 
of ion with voltage. ‘In’ particular, ére is a yety sharp increase’ in ‘the 
proportion ‘of atomic ions betwéen 350’ and “406 Volts, correspotiding. 
roughly to the’ ‘K-limit’ of 875' volts fourid by. Foote atid Mohler. Tt’ is 
hoped that as the experiments: on Other’ gases’ are contintied the results 
at high voltages’ can be made’ more precise and ‘enough material actumu- 
lated to throw some light’ on ‘the mechanism of iisation as well ‘as tole: 
cular. structure. Experiments oi hydrogen ate it “A 


2242. Motion of Electrons in Gases. V. A. Bailey. Phil. Mag. 46. 
pp. 213-218, July,/1923.)-+Ai Jarge ‘number: of investigations have been 
made of the motion of electrons in gases, and it seems desirable to point 
What. reliable information may beobtained from the expefiraénts, 
as ‘the preséft generally accepted’ views ‘of ‘thé ‘behaviour ‘of | blecttons 
in gases at the higher préssutes and under low forces'dre ¢reat extent 
unsatisfactory. frequently the! results of different» experimenters 
do ‘not agree with one another,‘ or are obtained by:a:-wrorig interpretation 
of the observations’; * while ‘ih many ‘Gases methods:used are fanda: 
mentally unsound. ‘Methods for measuring: W, the velodity!in the: diréc- 
tion the ‘electric force; have ‘been ‘devised. by ‘Rutherford, Langevin, 
and Towrisend thebejate discussed! briéfly; as: are: also 
the special cases-af Lattey:and of Fratick:: “The evidence‘of the possible 
of free electronsiin gas by: Townsend in ‘the 
Course - 6F' déterniinations ‘of Ne) for different gases.» Thé 

of ‘Townsend: ‘and ‘Fizard established that:invery dry. air 
the! free! state exists: When? X/p exceeds the-value 0-2 anc thé 
more: fedent experiments on very A} He; and COg;igivesimilar 
rebults:>! 1t is concluded that'the Franck’s forméf the Rutherford method 
iS ‘in. ‘gerléral quite unsuitable. for’ thé study: of the: motion of electrons. 
Lattey’s form of the method, however, is much less open to criticism, and 
fails to Accurate results' only when the effécts of diffusion !bécome 
‘appreciable ‘but ‘the miethod ‘was originally - designed.!for .measuring 
‘the velocities’ of ions: anid ‘cannot be: ‘easily:adapted to 
‘Veloditigs of electrons: bodmeoesh bas 
Tough general of the: “present State of 
‘motion of electrons“in gases: low of: is’ [See ‘also 
Gill; (Phil; .Mag,;,45, pp. 864-878; May, 1928.)—The.: curves..of,.Figs, 
4 were obtained with. a)Marconi M.T..5, valve,.the vacuum. being 
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potential = Vex vp plate” ‘and filament: potential + .0. 
‘all ‘thé’ électrons moved in Straight‘ ‘lines «after! passing! the grid, they 
Would just “plate zero “Dhedpaths! atte: bent, 

Ugh ‘the gtid Spacts, anid they medfly allwetunm:to thé grid 
paths: Leto be the ‘potential at’ tle point) where-an: electron, 
rich ‘Has passed Very’ fear the grid wire, begins to turty back-towatds the 
then if the ‘plate potential is gradtally rdised from v/the umber 
‘electrons teaching ‘the \plate’ will ‘incredse; ‘rapidly at: first (and.then 
“and” slower, “until ‘pis reached: ) The value of depends on 
andif is intreased a larger plate voltage is necessary to bring all the 
‘electroris the’ plate!” In’ Pig. Vg a small'-valie of Vp} 
probably about Volt will produceptimary saturation dt the:plate. «If 
_ ‘were | 116” S&cdtidaty emission” the* current would temain’ constant 
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ary emission “has When ‘the™prithary Has 
fallen n through a about volt, the’ small: “Thus “there 
carves ‘also show’ ‘that for’ ‘bf Ve; ‘Vp is increase 
1-5, more’ primaties ‘reach the ‘atid current 
w becau se the num bet primaries collécted’ thin econipensates 
sécondaties leaving plate.’ This’ the’ Maximum is ‘shifted 'to 
as "Vg increases.“ The’ it "between the" shaped “of 


_ fac second lectrons are roduced with obliqu ct 

_ oblique with ='400 thar Wi ad sO thé’ 

3 more in. the case ‘in ‘the “second: “The: final rise Gf the! titves, 

when. approaches’ ‘Indicates ‘that “very few secondapies® then’ 
"TO lain’ this’ the author’c be thé fiéld ‘more ii? detail, 

nd that as is the field fe weakeris and reverses 


‘of Vp ‘less seconds _ prod produced will ‘thén be 


‘The Emission Electrons from Metals under 
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134, July, 1923.)—A ireply.to criticisms of, a previous .paper made, by 
E. W. B. Gill: [see:preceding Abstract}.on;the authors’ investigations of; the 
effect of with: platinum and. hydrogen. Th 
authors still hold:the view that ithe sharpness of the downward bend after 
the first maximum) of the plate current has ‘been attained, [this refe 
to the curve as:shown. in Gill's paper] indicates the commencement. “~ 
- new effect when the velocity of impact reaches this particular value.. A 
similar result was obtained by H. E. Farnsworth witha bombarded nickel 
plate... The three electrode Marconi valve used by Gill was not suitable 
for the investigation, as, when the grid potential..is kept constant and 
that of the plate increased, there may, be a marked increase in the propor- 
tion of the electrons leaving the filament which reach the plate, owing to 
the imperfect shielding action of the .grid ; .the, authors’ apparatus. was 
constructed so as to. avoid this, and any. defect in the screening action is 
very much smaller than in Gill’s valve... The authors think it not at all 
improbable that a difference of potential of a few volts is required between 
the plate:and the grid in order to cause the current due to the secondary 3 
électrons liberated at the plate to reach its-saturation value. The surface 
of the plate is not perfectly smooth, and the holes of molecular dimensions 
in it serve, to-seréen many of the emitted electrons from the action of 
the field, so that“a potential of about 5 volts was required to drive them 
all to the grid. Gill’s suggestion that the field near the plate reverses 
before Vp reaches the value Vc cannot apply in the case of the authors’ 
. asa calculation based on Maxwell’s investigation that 
lees than volt ‘the Observed 5 volts can be explained in # 
tion is called to experiments by Millikan and Barber, i i a 
N. A. 


2248. bo H. Wilsoa: “(Roy. Soc., 
Proc. 103. pp.- 53-67, April 3, 1923.)—It is shown to: be probable that . 
the variation of the length of the apparent mean free path of electrons, 
moving in, gases as observed by Townsend, is due. the variation of the 
persistence factor, with the velocity of geen. | persistence factor, 
which has usually been supposed to be necessarily equal to or greater 
than unity, may be as small as one-half. Regarding the atoms of gases 
as, consisting of a.positive nucleus at. the centre of a spherical shell of 
negative electricity, enables, a. general, explanation to be given of the 


y, the. width of ip 
and pe Rang sp se be determined by. the atomic weight of the gas an 
universal constants. The theory is compared with the measurements of 
Aston and of Aston and Watson. [Abstract 1072 (1907) and Abstract 91 
(1912)).. The relatively small. divergence. between. the simple theory -and 
experiment :can be removed by taking electrons liberated 


4 
4 
le fall in vacuum tubes is given, according 
to which conducti > dark space i that 
| conduction in the dark space is closely analogous to that in a 
ar 


at the kathode; information concerning which is giv 
; mente and the of the positive it 
molecules.) appears. to. -be. difficult, however, ‘to: reconcile. the:-theory 
the dark ;space, ; tt iit * 
Remarks. by, W.Aston, (ibid, 46:. pp. 211-213, July; 
above. paper... The, author .is entirely.unable to accept Ryde’s view that 
the ‘simple theory is, adequate: even for preliminary survey, of the: facts, 
For example, the, theory does. not; di | between Ng and CO (having 
the same mass) ; .again, experiments.show. no measurable yoltage-difference 
between the metal of the anode and. the edge of the negative glow, whereas 
130 volts is required by the curves shown in.Ryde’s paper: ..In,conclusion, 
he expresses the opinion that the true solution of all the perplexing dis- 
crepancies.is. probably to be sought for in the,fact.that.the positive ions 
gas, do not retain. their identity,,but gain 
2247. Critical, and. of | R. Olson 
and G. Glockler, (Nat. Acad,, Proc...%, pp. 122-126; April, 1923.) 
—-The dissociation , potential..of the, hydrogen, molecule. is. found. to.,be 
volts;) Eight breaks in the current-potential curves,.are recorded; 
live of which are identified with the Lyman series, the remaining thee 
2248. Light, and. Electron: of. Tungsten. Wires 
with Alternating. Current.;.H.; Hunkel....(Phys. Zeits. 24. pp, | 262-257, 
June, 16; .1923.)—In this research the. temperature variations, of the 
tungsten wires used were determined from the light and electron emission. 
Similar’ curves twere obtained. to those. fond. from. resistance. variations 
[Abstract 1064: (1912)}..' The temperature ‘curves are japparently of sine 
form,.and) differ in phase by almost exactly. from the power! curve 
of the. a.c..used heating the filaments. the filament 
thickness and of the frequency of. the a.c. supply’ had,. under the condi- 
in Discharge Tubes. H. Waran. (Phil. 
Meg “46. pp. 805-312,” Aug,, .1923.)—The disintegration..of discharge 
tubes'may be divided. broadly, into two classes (a) The disintegration: of 
the electrodes known as the sputtering ; (b) the disintegration of the glass 
walls, A.good deal.of work has been done on the first [for the most recent 
see Abstract 727; (1928)], but: very. little is known about the disintegration 
suffered. by the glass walls, probably for the reason that its effects are not 
so very marked. As in. the case of kathodic sputtering, the agency respon- 
sible. for the observed effect is mainly’ the. ionic bombardment, of the 
walls...Such,a bombardment’ may bring about the disintegration. either 
mechanically. or. thermally, or by a combination of both actions;: The 
effect.'of the. positive ions is discussed and the evidence in support ofa 
mechanical. origin is briefly summarised... In. dealing: with. the observed 
tracks on the tube walls the question of energy ‘is considered, and as a 
result it, is;concluded. that though it. is: possible: that. the positive ion- 
bombardment may be indirectly assisting: the formation of such markings 
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| the! watks therfiselves can never bs the 
inbtion OF the positive particies Ad Gnteresting 7 
of thesé their #egularity and! of ‘distribution’ along 
the axis bf the tube, property ‘displayed ‘also by the Striations;and ‘it 
séemed possible that there might be some connection between he two: 
Quintke! by ‘his ‘extensive Yeséatchits onthe thermal piopérties glass 
has/shown that! in the neighboarliood of thé localised 
heat might be sufficient to Superficial layer of glats;“and on its 'subse- 
Qlient solidification afd cooling superficial fractured are developed 
a’ thermal view of the‘ phenofienon ‘seems ‘tobe quite “applicable ‘to: the 
type of disintegration’ under discussion even" the | sed 
2250) ‘On a: contain Family of “Periodic Sohitions. of 
tions, ‘with ‘an Application 46 Triode lator? HiGreaves: 
(Roy! Prov." 103." pp: Furie” and 
wah tet Pol —< the differential equation for the anode potential of a 
heat oscillator, leton and Greaves have given solutions of it 
(see 'A’bstract 1202° In the*ptesent™ paper ‘the author investigates 
the generalised ‘forniila atid discusses the convetgente of thie'séries obtained. 
The’ relation ‘of the work ‘to’ the’ ‘periodic developed 
The Magnetic Field Value: 
(Calcutta Math. Soc., Bull. 13. pp. 191-200, March, 1923.)—The electrons 
passing ‘from “filarhent to atidde constitite’a ‘éarrent ‘ahd: produce“a ‘mag- 
netic field, Formul#°are devéloped’ this ‘field and: are found to -be' of 
seontosis bag odd. be ab stove Deen 
Eng. Japan, 416.-pp. °262+265,' Marck) '1923.)-—The’ ‘term 
“ambiguity refers ‘to! the: ‘fact: that:'the* sphere'“igap sometimes. dis- 
charges’ and ‘sometimes ‘fails’ ‘to: discharge: ‘ander “the ‘same. conditions 
of impulse circuits." This has been shown by ‘Bekku and Tanrio by meatis 
of experitients conducted with:spheres’ and’ 6~25 em; 
-diaméter. The author suggests that the phenomena may be explained 
~ deer | W. R. C. 
88253) Cradiont of Potintal heat ‘(Natare; 
July? 21; 1923.) Nagaoka’ and! V. Sugiura ‘have previously 
described # method of observing the Stark effect in the iron namel 
in‘ the thitt layer at: the surface’ the lower electrode. This fact 
the existence ‘of/a considerable gradient Of potential in the layer: “The 
present ‘author;’ means of direct electric measurements; has found 
the existenes ofa corisiderable gradient of poténtiaY in the \thin layer 
_ that ‘surrounds the electrodes ‘when the sparking discharge ‘takes ‘place: 
The discharge of 952 sparks sec.,’ yielding ati effective’ current! of 
milliamps/shows thatthe change of the differenice of poteritial depends 
thejlength of spark. ‘If the sparks are so short'that the’thin layers 
in theproximity of ‘the electrodes, which’ yield: are 
divided) there*exists @ great’ gradient’ of potentiali’ 
facts are shown’ by! plotting difference 
“The sizerof! gradient’ depends’ first upon ‘the nature of the nietal forming 
“VOL; XXVI.—aA —1023. IOV 
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At: longer spatks, while .among: ‘the: above-mentioned 
layers:-only:'a /spectrunt: g&¢ lappeans;) the 2grattient, of, tthe potential is 
much’ legs; ind this does :néb depend upon the: nature: of: {the electrodes; 
If signifies thenp.ds: for' short spanks’ anid Jong: sparks, themrfor 


mot beilggue eaw anit to 2rd 


The layer where able’ gradierit of 
potential is pe Ce ‘Al © 0-700 


This “inves being’ oto. Ai 
Mag. ‘4 une, 1923 “Th pound le ‘by. the 
to’ explain the’ repulsion experiéti ‘by the of the ae 
arc has Kécontty been under discussion hid the present paper is the fésu 


The origin, of the forces upon the poles is ¢ under. three headings : : 
(1) The ; motion. of ions,.under> the electric, forces yincthe arcs, (2)-the 
evaporation, of, carbon. atoms:,,from,.the. poles; (8) the relationship 
between ;the .manometric, and; mec al. pressures, It,.is,, submitted 
that in the. present, state of.our knowledge the, evidence is. against the 
evaporation. of carbon being the main cause of;the, phenomenon,; though 
it:may not be quite negligible,:, Indeed, in. the, particular. state of the, iron 
arc which the, author. characterises ; turbulent, as. distinct from, the 
normal quiescent. arc, it is thonght.to play the, predominant, part... Even 
inthe ¢ase ofthe carbon arc,-more | exact information, regarding sizes 
of, the spots might cause, a.revision of. conclusions... It. is, suggested 
that Tyndall’s;main objection, to the theory. arises from a misapprehension, 
the.author’s.angument deals with, what takes place at or the immediate 
neighbourhood of the kathode, while, Tyndall’s, objection is hased.on what 
takes place in the body. of, the arc... Theideductions made Tyndall and 
experiments is alse ,,criticised Abstract; 
2258. Repulsion Effect between the Poles of an Electric Arc. H. M. 
Batlow. | i A Mag. 46. 112-114, July, 1923.)—The projection 
“across ‘the gap ‘ena the sé-called electric ‘witid may-fave an 
on ‘the force’ between’ the lectrodés} but" the pinéh “effect” 
ntimbér' of filartietits ‘parallel! to the ‘axis;' eath' Gartying part of the! 
‘the the axis, a forte ‘tenting ‘to 
urge thei’ towards the ventre*! dondnéting Voliinih Hidbile 
If it’€atindt imeréase in length ‘thé hydrostatic pressete will become greater 
along the that The’ (Of the "pressure 
is’ given “by 'p 12(R® 42) M@hére’ T= total carrerit 
arid "R°='éxterhal ‘the! cohductor: the ‘condicting ‘éolumn 
of the ire is ylindtical ‘and ‘contracts 12/2 where F is 
the force on eac 7 pore due to pinch effect. The author concludes that a 
- measurable patt’of the repulsion effect in an aré'is dué to the pinch pheno- 


menon ting, the, gasequs, conducting colume, between the, poles. 
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2256. Potential Measuvements''on a:Tesla Transformer.: Mi Wolfke; 
(Phys. Zeits. 24, pp. 249-251, June: 16, :1923,)+-A’ Braun tube was: used 
to determine the magnitude of the voltage obtained from ‘a Tesla trans- 
former, The voltage ‘was calculated from ‘the! magnetic -deflection of 
the kathode rays due to the applied potential. The Tesla transformer 

had 10 turns 32-cm. diameter of thick wire. The secondary, 
11 cm, diameter and 75 cm) long; was wound. 6n a glass tube and had 
1700 turns of fine wire. The primary was supplied from the secondary 
of a 2+5-kw.; 6000-volt transformer, and a.rotary quenched spark was 
inserted in this circuit,.a, battery of Leyden jars \being used. across. the 
transformer terminals. With one end of the Tesla transformer secondary 
connected - earth, the potential reached at the other end was found 
to be about..400,000 volts, corresponding to a kathode-ray velocity of 
about 8 % of that of light. In these measurements the highest power 
of the Tesla transformer not reached, fo the 


“2257. Joining the Electric ‘Wave E. F. 
and J. D. Tear. (Nat: Acad. Sci., Proc.'9. (pp. 211-214, ‘June, 
1923:)—The electric wave’ receiver used ‘was a modified form’ of the 
Nichols’ ‘radiometer ; the usual blackened vanes were replaced by heater 
elements made of very thin deposits of bright metallic platinum on thin 

ica’ strips; when electric waves fall on this they cause oscillating 
currents of the same frequency in the platinum surfaces, and part of the 
energy is converted into heat. This type Of ‘receiver proved to be 100 
3 or more times as sensitivé ‘as any quantitative receiver previously used 

short electric waves.’ The oscillator was in’ principle the familiar 
Hertzian doublet, with minute tungsten cylinders. ‘A Boltzmann and 
a Fabry Perot interferometer; and a wholly new form of reflecting echelon 
analyser’ were employed in wave-length measurements. The latter gave 
the approximate wave-form, and accurate wave-lengths. “Waves were 
measured from Lampa's and 'Mébius’ limit of 7 mm., down to 0-220 mm., 
or shorter than the longest known heat waives.’ ‘The ‘eléctric receiver 
has been used in two different forms to remeasure Rubens’ and von 


N. A. 

2258. the. an. Audio Freeney ‘Oscillator. Y, 
Watanabe, .. (Téhoku,, Uniy.., Technol. Reports, 3...2. pp. 7-28, 1923. 


In, English. Inst. El,, Eng. of Japan. J. No. 410. pp 681-693, Sept., 
1922.)--The author describes. an experimental of,a new mercury- 
arc method of producing sustained oscillations of audio-frequency. The 
apparatus is somewhat of the type of Vreeland’s oscillator, but a magnetic 
field excited. by a continuous current is necessary, and the-principle is 
entirely different. Instead, of being electrical it, may, be 
described as.a.purely. mechanical oscillation of positive ions between. the 
anodes cloud. of positive ions. : This cloud seems, to be formed by 
the action of, the magnetic field. The, field deflects the. two. arc-streams 


ELECTRICAL ‘PROPERTIES AND. INSTRUMENTS, 


Electric Conduction Theory and’ Photo menon. 
E. B. Wilson, (Nat, Acad. Sci., Proc. 9. p 1923. 
VOL. .XXVI,—A.—1923. 


& 
= 
‘igen 
Fog 
ae 
4 
“ 
2 
% 


A brief ‘suryey ‘of present-day ‘theories Of electric conduction, with /pair- 
ticular reference: to theories of ‘Hall’ and: Perkins: Abstracts! 1934 
2260. Tavjar. E. Hall. (Nat. Acad. 
Sei‘) Proc 907-211, Jane; 1928:)—If two large plates of different 
@riginé "introduced ‘into the’ cireuitof" éné ofthe 
with’ ‘an’ infinitesimal “€.m.f, transfer’ “untt positive 
to' B, ‘without thaking ‘appreciable change in'the 
ential. of the’ plates.” Tis ture; ‘the héat absorbed 
TaV where Vix = (Volta potential of (Volta “potential 
of This ‘includes the Peltier effect Pay at! the junction; ‘and if-there 
is no other heat absorption, Pag = TdVap/dT. Compton found 
temperature coefficient, about fifty times as large,as be ,if, this 
is correct... Lorentz, and, Kelvin. admitted . the . possibility.o 
thermal effect; and the author has already suggested that this can 
accounted for.by.an application of the, mass law of chemical equilibr rium 
to the, relations of the free,electrons and the positive. i ions. of the me’ 
If g.electrons are. taken, from. one plate. we. cannot. have mass. law 
equilibrium. in this metal. until sufficient new ionisation occurs, therein 
to. make the total, number of free electrons in it only 0.5 g less, and of 
++. ions 0:5 more. than at first ; in the other. akes 
place, ‘until the number, of, free, electrons is 0-5,9 more and of, 10; 
0:5 less than, before, Practically we. may, regard the ionisation, ; 
reassociation as. taking place. at, the surfaces only. When. unit, of 
hselectricity, passes from, A to. B, electrons pass from B to. A, 
electrons are released on, the surface of A, (iron), and 1/2e enter. into atomic | 
unions..on, the surface, of B (nickel); the ionising potential has been — 
found.:to be about.0-398 in iron and 9-144 in, at 40°.C,,. thus the 
work done, is, that, of raising, fe, through potential of 
127; wolt. Aceording “to Bride the Peltier 
effect is equivalent. to, raising electrons. “through 0-011 volt, 
this added to the above gives 0-138 volt. Compton’s — experiments | 
died same température, or about four times'thé above ;_ 
this is’ certainly better ’than ‘fifty tities, as when ‘tlie Peltier effect ‘alone 
iS cohsidered:’* It) ‘possible’ that the ‘ionisation: potentials are; con- 
siderably greater at) the surface’ of the. metals than those «given. above, 
as is the case with tisiiw rewoqg to evel 
Hall of Palladium! Charged: with: ‘Hydrogews P. 
Raethjen:: (Phys: Zeits)'24. pp. 278-279, July 1, 1923.)}-These: measure 
ments: were undertaken to show’ how the change in resistance of 1 
hydrogen; which rises ‘up to.1-% Abstract 1615 
¢1906)};: ‘maybe ‘ascribed to influence:om the-electronic paths:and on: the 
number of free electrons; . According’ to’ theory ‘the! constant: R ‘ofthe 
Hall effect inversely proportionalto’ the>electronic density ‘but:inde- 
pendent of the free path, so that this effect is very suitable for the purpose | 
in hand)’. ‘Brief experimental! details are included.’ It would seem: that 
thealtetation’ specific -resistatice’ is chiefly “a “comsequence of: the 
shortened’ free paths due: to: hydrogen atoms ‘present in the spaces of the 
palladium‘ lattice” >‘This’*is unfortunately with | Holmes’ 
thermal results, and further experiments by: Heimburg point’ to a:smaller 
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electromic density im uhchargéd result 
thé! decline of the’ Hall ‘constant: by; 20% forothe charged: palladium. 
Pie ‘Consequences of the Drude electronic! theory: appear, ‘therefore; in- 


applicable to this case. | H. H. Ho. 

Rendus,, 176, pp, 1305-1307, power 


of alloys. varies, considerably, with. By Means of th 
apparatus, previougly,.described) it, is possible, to; study, these. varia 
within Jarge ranges, of temperature [see Abstract 1324, ‘Real 
are, tabulated; giving. the, thermoelectric, powers, of, various, alloys. 0 
Pb-Sb. and, taking platinum as;the standard of comparison., Ii 
further, required, the, original, paper should jbe, 
“(Tohoku ‘Univ., Sci? Reports; 11. ‘pp.’ £09460, bes! 7920.) 
continuation’ ‘Of previous ‘work «A Abstract ‘1905 
(1922)] the author has investigated’ the’ dielecttic’ hysteresis aid” allied 
jenomena exhibited by crystals’ of fluorite, ‘tourmaliné, ‘partite and 
scheelite. The results’ indicaté’ that ‘the’ ‘tesidual ‘c ase. Of 
rapid ‘increase, fo owed by” a decrease’ of valuié. ‘With increasé 


the values chitacteri: 
former than ‘in thé latter systéms. Dielectrics having’ large tittle” effect, 
large’ ‘fesidual charge” and” 4 gmail limit" potential tharactétised’ by 
a large thé of which is different’ for vatiotis trysts 
ted ‘Abdve the ‘limit’ Gn general, 


2264, \Vawiddion: of the Power. Lossjin Dielectrics; 
MacLeods (Phys. Revio 2). Jans: '4923.)-+The variation of 
the: power: with: frequencies... varying; from to 
studied,»odn a: Condenser, odielectric. absorption is, always) accom- 
panitd'by a loss of power which appeays:as iheat in condenser,, and 
there is a component of e.m.f. in phase with the current. The effect of 
Absorption iaitherefore equivalent: to that ‘of a, resistance either, in series 

on: in parallel \with::the dielectric: Phe. author. describesia new; bridge 
method: for measuring the: power loss..in..a dielectric.: cbridge 
‘two resistance xsatio arms. and: two similar ‘variable. air, condenser,.arms 
which are:made toiact ‘asi pure capacities| by connecting their, insulating 
supports in parallel.with thei resistance.arms, thus. avoiding losses..;-The 
condenser -to- be: studied>is connected: in’ parallel with one of the; bridge 
condensers: set at zero. and: its equivalent series resistance is; det 
using,:.as the: soutce . jof> oscillations,’ thermionic, valve :-circuit..,.. The 
theory of the, bridge is given. J ox frequencies; above resonance 
‘substitution: method ‘is. used conection being mage forthe: losses, in. the 
standdtd condenser: «Results are given for glass, pyrex, paraffin, ceresin, 

vot. XXVI.—~a.—1923. | 
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(with a smalliequivalent:series resistance Ry: the 
angle is:small,:tasi sin {apptox.). 

Phe powerless, Eb sin. sb; and: the. power: factor! sina 
Hence) the, power-loss:per!unit impressed voltage; is; given 
by. P +2nfCF where f is the frequency and F depends only on the material. 
It is found that approximately R= pokes P = Bf” ies hence F = 2nfRC 


-0132, and 0-0264 while n) i 30, 0-98 and wt 


and k i 1 
“OE Vv. Sct weidler fhe charge current 4, were 
harmonic impressed Bi is constant, | agty infinite 
Cot wi 


for pov and als 
constant, Values 
‘the theory an of the 1 measurements, 
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2266. Measurement of Peak Voltages with Glow-Fubes, A» Palm. 
(Zeits. techn. Physik, 4. 6. pp. 233-245, and 4. 7. pp. 258-270, 1923.)— 
property,.of: glow-tubes (tubes two, electrodes, filled with gnert 
gas at low, pressure) of lighting only,.when, a certain. minimum pressure 
is‘ applied, BETOSS ‘the electrodes is used to. measure the/pealy, yeltege,of 
| If-zesistances Re and,,Ry are connected in series: across 
the supply--whose peak. voltage :is;,xequired; and. \glow-tube. of 
minimum lighting... voltage }is connected | across. the resistance, Ry 

Rg decreased ‘(or Ry. tube; just. glows, then 


-tube» just becomes: conducting,’ and ‘conderisérs’ or inductances: 
used itistéad of the resistances R,, Ro. notte 
_ The success of the method depends upon the constancy of V, eter 
all conditions, “as wave-fornt and frequeticy 


voltage, ithe life of thé tube, and the témperatite, and ‘nitich'of the’ 
is ‘devoted to‘ aft éxamination of tubes ‘of various electrodé coisttnctions 
‘pressures at various frequencies up to a million. | Measurements 
are made at‘ low ‘voltages’ and! at high’ voltages, and the-construction of 
comimiércial instrument: embodying ‘the method ‘is described. M. 
The “Design and Construction’ of Glass Condensers. Bekku 
and Aikawa.’ (inst, EL. Eng? of Japan,’ pp. B76 
constuttion’ of "glass ‘conde ab 
frethods "is described, object ‘produce’ ‘suth’ condetisers 
for use witha Urtificial, hase, powér transmission’ line 400 
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metres ‘long, an‘ operating: voltage of $000 plain 
window: glass 02 cri. thick; ‘free: from: ‘air: bubbles This« is 
‘coated with electrolytic coppér (4 mils thick), and the whole is impregnated 
perdi: ©The total number was 1010. 


2268. Bridges. Jimbo, (Inst.. El: Eng. of 


open, No. 420. pp 694-700, July, author gives a sneral 


2269; ‘Sensitive Electrostope:’ 
9-10. ‘pp. 107-111, 1923, In English.) — ctro 
invented by.C. TR. Wilken, ‘devised to, meet as far as possible th fc 
lowing requirements: (1), The torque | upon the moving pa 
when the voltage to, be measured is applied to’ the instrument’ should be 
e and as nearly constant as possible throughout the range of deflection ; 
it) mutually attracting parts should be near to each other; (3) the 
resi on restoring couple shiould be small and vary linearly with the defiec- 
; (4) the zero position of the moving part should be Constant; (5) 
he inertia of the moving part should be small; (6) the electrostatic 
‘capacity of the instrument Should be small. A sketch shows the électro- 
‘scope with its attracting plates: firmly fixed ‘in fibre’ blocks 
‘tigidly to metal pieces, and the way the couple, exerted by the pla ora 383 
‘the fibre, varies when the. latter is displaced from the centre 


‘Bridge: with Concentration ‘Cells with a Liquid Junction: G. 
‘Scatehard. (Am. Chem 'Soc., ‘J. 45. 1716-1724; July, 1923.) — 
‘Results’ ‘and their interpretations ‘previously* published . are are) discussed. 
Fales andVosburgh’s proof that the saturated “KCI °bridge eliminates 
liquid-junction potentials'depends upon the assumption that in a solution 
of HCl’'the activities of the two’ ions are equal: 
d Lewis depends u incompatible formule for e.m.f. at 
diquid-junction potential saturated KGl:is not more than‘] millivolt 
for solutions: less» than 0-1M,. 


Design. ‘anda Use of. Conductance Cells 
J.L.R.Morgan.and O..M, Lammert. Chem: Soc., J: 45. pp. 1692- 
1706, July, 1923,)-—Errors inherent.in the design and, use, of conductance 
cells,containing non-platinised electrodes, when, employed for. non-aqueous 
‘solutions, are.considered and.it is- concluded’ that.in order to make accurate 
conductance measurements..of dilute non-aqueous solutions, some,,com- 
parison solution other than the very dilute aqueous solutions needed 
should be used, since the latter cannot be kept as free from contamination 
as the non-aqueous solutions which are to be measured, A, solution of 
diluted with alcohol is suggested as the, most, conyenient, comparison 
Solution, . The, change..in resistance with a_change, in. frequency, from 
590 to, 1000; cycles is determined over, z of resistances witl 
‘a number of different cells and types of so lutions, the results, con! 
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them the difference; 
in’ ‘résistance’ for sniall’ electrodes does: not /decréase continuously,, with 
in¢redse of resistance, but passes’ through ‘minimum /between: 6000..and; 


ohms; Special ‘attentionsis given to:the.cleansing,, med 
of the this: !source. 2-3 %, and 


“2272. The Calculation of the Skin Effect in Electrical one 
F, Mag. .45, pp. 1026-1049, May, 1923,)— 
author develops new method (employi Hankel functions) 
considers »preferable .to the ‘‘ ber: -bei.”. met! od. Two ar e 
with, cylinder and the concentric | 


The. Wave Meter as a stitute for Oscilogrephi for Wave 
sinusoid dal wave- form, ¢an “Be anal more ‘easily’ and’ accu; 

by of a. resonance. circuit, than means of an oscillograph) 
recorded wave being analysed in the latter case by’ means of Fouriér’s 

an adaptation. to low frequencies of 

method devised for h-ftequenc: 

of the high- frequency wave meter, af resonance circuit; 

and an indicator 3, coupled therewith: The 
wave is, coupled with the circuit, 1, under, ’ilivestiga- 
tion, loosely that ‘there is 110 ‘réaction, 


ft 


€ Wa 


js 


ptoportiotial to that Of g. proportional to the 
g instrument,’ and ‘proportional toa factor which 

varies w. Tf the current in circuit’! be not' sinusoidal, this’ relation 
holds for each harmonic with which the wave meter is brought into - 
resonance. Any permanent deflection ig derived from the fundamental 
wave can be'taken into’ account -by putting i, proportional to —1?).__ 
It remains only to determine the proportionality factor f. In the expres- 
sion’ for this, W''represents the total’ resistance ‘of the wave meter and 
‘must be’ as low as possible in order that sharp’ tuning may be secured. : 

‘This’ may’ be secured’ by reducing’ the ‘mutual inductance In: order 
‘to obtain satisfactory’ deflections Lj, must be increased: This’ raises ‘the 
voltage in the resonance circuit aiid a limit is placéd upon the reduction | 


ELECTRICITY AND MAGNETISM 897, 
i 
timum rangé which ive sufficient] ts 
! optimum range May or may not give sufficiently. accurate ‘results,, = 
according ‘to the-size of the electrodes ‘and: the accuracy: needed... Cells 
are d ed and illustrated which ‘do not change in resistance. with a, 
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intrease in“frequency. “In order that: thei second, part of the .ex 
for f may not'vary with @} Ly must be.smal},'so that: the. apparent resis- 
tafi¢e' Of theindicator ‘circuit may ‘be neglected..in comparison with. its 
ohmic resistance. The proportionality factor is then obtained by dividing 
the valtié'of by the square of the corresponding, frequency... Typical 
calibration’ curves: are given in the original., The analysis, of, the, wave 


requires only’ the multiplication of the maximum deflections from a)series 


Of resonance settings by the: factors. Las 

Bp. 442-457, May, 1923.)\—The form and: magnitude of impulse 
and currents are studied by'means of a kathode-ray oscillograph. 
W. R. C. 

‘(Inst. of Japan, J. No. 414. pp! 42°66, ‘Jan’, 1923.) 
——The author studies wave-forms by means of a Braun tube! “The deflect- 
ing forces are due to the current and’ to the terminal voltage of an induct- 
ance, these forces being at right to one another. 

2276. Effects ‘Obtained with an “Alternating Sen thee igh a 

Cabilldiny, R. D. Kleeman and D. Simonds. (Ph; 
- ‘Rev, 21. pp. 38-45, Jan., 1923.)—A special form of capillary, ¢ electrometer 
is, used in which,a horizontal capillary, whose ‘Dore increases gradually 
from, the middle towards both ends, connects a ‘Teservoir of. saturated 
solution; of mercurous~sulphate with a reservoir of mercury. To the 
latter a-manometer iS attached. The results when a direct, current | is 
‘across the interface of saturated solution and mercury agree with 
those of other observers. “An alternating. current is found to move. the 
thread of mercury. in the same direction as it is moved by a ‘direct current 
from, solution. to, mercury, 7.¢, it increases the interfacial surface tension, 
3 This i AS. not due to a ee the component produced ‘by. a Tectifying 
_ action jof the. electrometgr, for this component is found to flow in the 
opposite direction, and when, it is eliminated by inserting a condenser 
in the circuit still larger deflections are obtained. The pressures required 
to|keep.the mercury at the middle point of the capillary increase more 
~ or less linearly with the voltage up to 10-5 cm. of Hg at 1-15 volts and 
then remain constant to 1-4 volts. The same results are obtdined with 


alternating- current frequencies from 60° to 200 cycles. “The. transition 


layer, theory; which. one of. the authors, has given in ¢ of the 
emf. of a voltaic cell [Abstract 236 (1923)} is applied to the results and 
an at the, Helmholtz theory. . 


ALTERNATING CURRENTS: AND. MAGNETISM, 


2277. ‘Induction ina Ring Provided with, Two Windings. ‘Sabulka. 

(Elek.. u...Maschinenbau, 41. pp. 382-384, July 1,, 1923.)—The. author 
describes an experiment in which a wire, earthed at one end, is led through 
_ the,centre. of a ring transformer to a, quadrant, electrometer. When an 
alternating. current is sent through the primary an alternating voltage is 
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the electrometer, although: ‘too small todo ‘so: under 
This e:mif.cannot be caused by: lines of: force qutting ‘the: wire, :and: the: 
author apparently; does not consider ‘that it/cani be ¢xplained:: by. the 
variation. of N through the circuit earth, wiré, capacity: of condenser: andi 
attached capacity earth. The author assumes that the lines of force 
néver come tlie core) ‘and’ apparenitly ‘ascribes ‘the indtiction 
to’ether! particles; regarded as idénti¢al with negative ‘electrons, ‘which 


~ 


2278. ‘Magnstic Field of @ Helix. Soe’, 
Prodi June’ 15;°1923.)-A’ mathematical analysis ‘based 
on the assumption that, for example, ‘the’ field inthe’ itterior ‘of ar long 
solenoid ‘is' sensibly’ uniform except near the windings: ‘The-form ‘of the 
results lehds itself, if need ‘to numerical computation’ the methods’ 
The “Bohr ands Weise: Gertach:' (Phys. 
24; 2764277; \July <A’ Contradiction ‘still’ exists “between 
the 'magriétic consequences ‘of the quantum ‘theory and ‘the results of 
a large umber of observers on the magnet moments of atomid ions’ and 
gas molecules. Since“the’ direct measurement of the miagnétic ‘moment 
of ‘the normal silver atom ‘by Gerlach ‘Stern (seé Abstract '2055°(1922)] 
gave value in agreemént ‘with’ the Bolit thagtieton, appears more 
certain ‘that the differéri¢e in the’ results be traced the’ mode Of 
evaluating ‘the ‘Weiss ‘magneton. has pointed “out! that’ for’ the 
calculation of the magnetic moment the spatial quantelation6f the atom 
magnet inthe external ‘magnetic field’ Must “be taken and 
n of this’ method“is now ‘shown to ‘explain’ the’ dis¢refancy. 
ibtera’s table of is included with much 
2280. Balance for ‘Magnetic’ Elem 
"Maschinenbau, 41. 262) April 29, 1993.) ‘An’ 
is made with’ hard Copper knife édges, and carries,either one or two coils. 
In the’ former ¢ase, the’ coil is symmetrically placed, ¢ @. with,its centre 
above the'beam axis, and it is capable‘of being uséd ¢ithersin a horizontal 
or veéttical’ position, ‘its’ diameter ‘being greater the length. of the 
beam. “When ‘the coil is’ horizontal ‘and the beam is" in the: 
meridian, thé’ weight required to balance the effect of a known curren 
in the coil’is found." The length ofthe beam, and number (m) 
(A) of thewindings ‘of cbil beifig known, thé torque Dyin gm. cms. 
is’ ='nAHI/10g, from ‘which H is determined. ‘On turning 
@ ‘vertical’ position, oe may be found in a similar manner, 
and angle’ of ‘dip is ‘detived.’ CE. 
(Phys. ‘eits. 24. pp. 232+235; June’ 1, 1923.)\—The author derives ex- 
pressions for the! ‘magnetic constants ‘core ‘consisting of iron powder 
embedded: in paraffin and subjected to’ thé action “of a high-frequency 
magnetic field. Making certain siniplifying “assuniptions, ‘ote, that the 
particles of iron are all spherical and of the same radius, and are dis- 
tributed “at irandom at\ distances: which ‘are 'preat) compared with their 
radius; itis shown that the high-frequency permeability of éuch'a core 
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magnetic conductivity depends: in addition upon the electric conductivity, 


2282.; Magnetic Properties of Permaltoy).” HD. ‘Arnold and G..W. 
Elen... (Electrician, pp. 672-674,: June. 1923.) Inst.; 
J..196. pp. 621-623, May, 1923,)-—Permalloy. is the name. given to the. 
range of nickel-iron alloys which contain above 30 % nickel. The 78:5 % 
Ni. alloy has the: highest, initial permeability. The alloy.is made ‘incthe 
form, of tape 3-2 mm. wide and 0-15:mm, ‘thick, This was tested mag: 
netically in a ring permeameter of special design. To develop the magnetic, 
properties of the alloy, which) is, very sensitive to heat) treatment, the 
specimen is heated at about 900°C. for an hour. and allowed. to; cool 
slowly ;) it is then reheated to 600° C. and placed on a,copper plate which 
is at room temperature. The magnetic properties of the 78-5 % alloy 
are exhibited by means; of:curves, corresponding:.curves being given: for 


armco iron... The. ,initial .permeability at room temperature, is about 


13,000, or more, than. thirty, times that of -the.. best. soft, iron, This 


remarkable fact is brought, out. otherwise by. stating , that..the alloy 


has asaturation intensity. comparable. with. that, of iron.and ap- 
proaches. saturation in. the earth’s. magnetic, field;, . The, area..of ; the. 
permalloy. hysteresis, Joop. is only, a. sixteenth .that,of the loop for soft 
iron,;.and the, maximum permeability..is 87,000..for B -about 6000. 
Heat-treated. permalloy is sensitive: to mechanical. strain,.and. the, per- 
meability can, within limits, be adjusted.to any required value by. varying 
Hy mechanical strain, . ‘The conductivity of the jalloy; is reduced about 


strain. and. by also-Abstract 967, (1923).] 


"2983. Incremental Permeability. (Am. LE.E., J. 42. pp. 849-861, 


Aug,.,.1923.)}—This is a discussion on, the paper.referred to in Abstract.764 


Boyles states that the reactance,of an iron, circuit 


Ata teresis but also upon. eddy-current loss, 
There. is also, the question. of ,;the, in- 
R "Bp. ductance of a circuit containing variable 
coefficients... An oscillograph; been 
developed consisting of vibrators 
facing each other and at right, angles, 
ow beam of, light), striking;one,, of the 

wf mirrors, is) reflected to. the other. 
then reflected once.more.. Thus; a 

sen af the motions of the two mirrors will produce the. well-known 
issajous figures in the case where the two motions are harmonic. If the 
of one.of the vibrators. is ‘proportional.to the magnetisihg force, 
and the deflection, of the other is proportional to'the fiux,: hysteresis loops 
can, be traced, visually and directly photographed. .. The: oscillograph iis 
described and the problem discussed The figure shows 


‘2284, 1 Magnetism of Carbon Steels H.Péchenx. 
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steels ‘which small amounts» of manganese,-are; tested after 
annealing and after»quenching by..a.method similar.to that used 
viously :[see Abstract: 1986) (1923)].. The: usual effects) ascribed to carbon 
ate tioted ; the effect of manganese in quenched steel is opposite:to: that 
of carbon. The values are given for the composition of the steels, the 
Steinmetz constant.and:the Brinell: hardness. members, The jhafdness is 
affected by the) carbon ‘but: the manganese. 
Complex of Iron, Nukiyama and Y. Shoji. 
(inst. Eng.:of Japan, J. No. 419. pp. 546-565, June, 1923.)+-The 
author: considers the: measurement of the ‘‘complex permeability”’ of iron 
which is defined:as the ratio of the complex effective bs 
2286, Characteristics of Magnetically Active ‘Phys. 
‘Rew 2l. pp. 74-83, Jan., 1923.)--The author gives a short summary..of 
-oprevious work on. the effects of constant. magnetising: force upon the 
ene. due to an alternating, magnetising force in iron... When.a — 
second alternating. magnetising force is substituted for, the constant force 
the effect: is»; widely .different. permeability: and -hysteresis..charac- 
_ teristics of annealed bessemer steel are studied. for superposed alternating 
fields, one field:-having maximum, intensity 0-25 to, 4-5 gauss fre- 
quency: 30 to cycles, ‘the other, gauss and frequency 5000, to 
60,000: cycles. :.The specimen is in the form of a. laminated, steel core 
round which are wound coils continually in circuit with. the low-frequency 
current. Other coils are wound on the same core and form one arm of 
an alternating-current., bridge traversed by. the high-frequency’ current 
from: vacuum, tube ‘oscillator... Am interrupter. in high-frequency 
supply circuit runs: in synchronism, with, the: low-frequency alternating 
current, allowing connection -with ‘the bridge tobe made known 
-phase of the low-frequency. current. The effective inductance and. resis- 
tance of the h:f,.coils are measured... The. permeability: is: proportional 
tothe effective: inductance. and: the. hysteresis loss, is: obtained. by sub- 
tracting from. the total energy loss,:deduced from the effective resistance, 
the energy losses “due to copper resistance and: the calculated Foucault 
current resistance. Curves are: given showing the variation of ‘perme- 
ability and ‘hysteresis loss. with the phase of the low-frequency field, for 
_Narious/intensities of the field up to 4-5 gauss. They show maxima and 
minima for intensities above 0:25 gauss. On increasing the frequency 
of the high-frequency field the maximum: permeability decreases while the 
maximum, hysteresis. ‘loss increases, but ifthe frequency of the low-fre- 
quency field be increased, the maximum values of the: 
and hysteresis loss increase. 


2287. Evolution of the Molecule in Water. 
Suzanne Veil. (Comptes Rendus, 176. pp. 1304-1305, May 7, 1923.)— 
An outline is given of a series of observations on the magnetic changes 
in the molecule of chromium hydroxide in water, by a method similar 
_ to that previously employed in the case of the molecule of ferric hydroxide 
{see Abstract 1241 (1923)}. The observations indicate that the molecule 
of chromium hydroxide i is very variable in aqueous media. The magnetic 

variations, in the inverse sense to those of ferric _e are besides 
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obtained with crystalline substances, in which case the magnetic pro- 


(Comptes'Rendus, 176. pp. 1608-1611,. June 4; 1923.)—_ 
Cabrera, Moles, and Marquina found that the coefficient of magnetisation 
was variable with the concentration for cobalt sulphate, nitrate, and- 
éhiloride the curve'réprésenting the atomic moments has:two branches, 
which indicate''for ‘infinite dilutions, 24 and 24 magnetons per atom 
respectively. On the other hand, Trimpler,;- using: solutions prepared 
without heating; found a constant coefficient;: with «an ‘apparent mean 
moment equal to magnetons per atom. present’ observations 
confirm both these results,.and show that the atomic moment of the 
solutions "prepated' by ‘heating: femains ‘constant for a considerable time. 
Cold ‘prepatation gave sdlutions the‘ “apparent atomié ‘moment of: which 
was independent of the ‘concentration, ‘and, within certain limits’ of 
temperature ‘of observation, was equal to'24-5 magnetons. Preparation 
by boiling gave solutions’ which point’ to the existence! of ‘carriers with 
‘24 magnetons, ‘and’ others with 265. ‘Solutions; ' the’ atomic ‘moment: of 
whieh ‘is: fiot a whole’ number (24-5), can-then be regarded as the result 
of association ofthe two kinds of carriers with whole ‘numbers of mag- 
netons ; this association is broken | ‘up bya high temperature; and replaced 
by an equilibrium, ‘which is @ — of the concentration, and which 
\(Terrest. Magni: 28.- pp. 45-47, March—June, 1923... In 
German.)—The tendency for great magnetic storms:to occur at intervals 
which ate whole multiples of about’ 30 days has'led the author to advance 
a'theory that the ‘responsible ‘solar disturbances are ‘situated in deep- 
seated layers of the sun; where they may persist fora spell of years and 
rotate‘in intervals of 80:days* {see Abstract 90 (1923)].. The present 
paper contains a further discussion 
fact that even the great magnetic storms often occur 27; 54 days 
after disturbed days, thus apparently: forming: part .of 
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9201, im the Mode Of of, 

Groliman and J. Frazer)!’ (Arm. Chem. Soc., J: 46.pp.1710- 
716, Fully, (1923: )Experiments are described in’ which«the cells. to. be 
employed” for ‘osmotic ‘presstiré’ determination’ are: firsti:! filled”, with 
various’ silicates (principally’ that of Mg) before the precipitation of the 
colloidal copper’ ferrocyanide' membrane. Such cells: do notirequire Jong 
Seasoning, ‘and whilst allowing a minimal leakage afford rapid attainment 
of equilibrium. A description is given of an interferometer cell which 


2292. The Nature of Chemical: Lawminescence, “Rautsky 
(Zeits: Elektrochem: 29. pp. 308-312, July: 1, 1923. Paper read 
before the Deut. Bunsen. Gesell, Hanover, May, 1923: )-Referring to the 
researches of Haber and Zisch-ongas reactions [Abstract 1994 (1922)},, the 
authors, from their own experiments on “‘ chemiluminescence,” conclude 
_ that generally (also in cases of liquids and solids) in chemical reactions 
_ the. chemical energy may be concentrated in certain complexes which 
either emit radiations directly or. transfer their energy” to other molecules 
while passing into more stable forms, The occurrence of “cheiilumi- 
mescence’’, depends upon the presence of some material which is capable of 
radiating whe receiving the necessary chemical energy ; ‘such material 
may be one o the original reacting bodies, or some intermediate or final 
product, or some foreign substance. They find such materials’ by’ decom- 
posing calcium silicide CaSig with hydrochloric acid. The reaction [Zeits. 
f, Physik 9., p, 267 (1922)] yields, under evolution of hydrogen, ‘unstable 
intermediate products, oxydisilin SigH . OH, silical hydroxide ‘Si,OH .OH, 
leukon (composition uncertain), strongly reducing substancés, very sen- 
| sitive to light, and finally silicic acid; the external structure of the silicide 

is retained-in the products. .. The silical is dark red and yields with acids 
yallon: or red compounds ;. it is itself fluorescent and theréfore léss-suit- 
able for these experiments than the colourless oxydisilin atid the’ silico- 
oxalic acid: Adsorbed by these latter two solid compounds /of high 
surface development, aqueous solutions of fluorescent colouring matters — 
like rhodamine show ‘“chemiluminescence’’ in the presence of oxidising 
agents (hydrogen peroxide). It is, however, striking that the strongly 
fluorescent fluorescein is much less ‘‘ chemiluminescent’ than ‘silical, 
possibly because in liquids the local centres of reaction and emission may 
be. separated from one another by molecules of the solvent.’ In the organic _ 
magnesium compounds (Grignard) chemiluminescence and fluorescence 
do. not, fae as present, experiments go, appear to be in 


2293, Pulsations in the Glow of Phosphiorss.’ i. Waran. 
(Phil. Mag. 45. pp. 1132-1139, June, 1923.)—An interesting’ description 
is given of,certain observations of the pulsations in’ luminous. glow: pro- 
duced on admitting dry oxygen into an evacuated ‘vessel ‘containing 
phosphorus, , An explanation offered is that below certain ‘pressures: (too 
small to measure) phosphorus’ will ‘not combine: ‘with oxygen’ and ‘that 
VOL. XXVI.—A.— 1923, 
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904 GCIBNCE ARS Feet JADIN 
_ the explosive or luminous combination of phosphorus vapour and oxygen 
is governed by the fact that their partial pressure in the mixed atmosphere 
must bear a certain minimum ratio before combustion can spontaneously 
ane or be Sree in the mixture. 7 A. B. W. 
2294. A Stream-Line Filter. i. S. Hele-Shaw. (Roy. PERC. 
103; pp. 556+561,: July the .author’s stream-line 
method to ‘very thin films )(1/10,000th-of an and less). the stream- 
lines’ were: invisible; and it. was.found, that,.the liquid which assed. Jost 
its colour. This: suggested, the use, of, thin, films between .sheets of im- 
‘material as a means of pressure filtration.., Ultimately paper, 
with. a matted surface. or’ faintly..embossed. with a.stream-line (pattern, 
was found ‘cut holes the 


and 2. and or of togetiier - 
between, plates, the holes thus. forming tubes. The fluid is introduced 
into the and the filtrate from the smaller ones. 


Electrochem. Soc., Trans. 40. pp. 445-454 ; , 454-456, ‘1921 


this Paper. is similar to that Secret to in Abstract ‘767 


for the Investigation of Atmospheric Pollution issued by the 
ils "2297 Gaseous Combustion at High: W. A. Bone: 
12, pp. 364-370, Sept, 8, 1923. Discourse delivered at the Royal Inst:, 
1923.)—General considerations | based upon the author's recent 
researches [Abstract 2013 (1923)]. There is no direct relation between 
’ the rate at which the potential energy of an explosive mixture is’ trans- 
ferred to its, products as sensible heat (pressure) and the magnitude of 
the chemical affinity between its combining constituents ; ‘in'‘othér words, 
thesavidity with which a gas seizes upon oxygen in flame combustion is 
not necessarily, the main factor governing the rate of ‘transference of 
energy.» Thus,: in, flames the affinity of ‘methane for oxygen is ‘more 
than twenty.times greater than that of hydrogen ; yet the time required 
for the attainment of the maximum pressure is much’ longer in ‘methane- 
air mixtures than in hydrogen-air mixtures. “As regards carbon 
VOL, _XXVI.—A.—1923. 
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thandoes hydrogen, ‘the author suggests:that CO'and: ‘Og molecules: are 
mutually inert in flames ; »Og!must be: ‘resolved: into: either! oxygen 
atoms or activated steam, the présenteof hydrogen or steam: being :meces- 
sary: In ithat: case the: heated oxygen ‘molecule having’ 
“residual ‘affinities ‘stimulated, at moment ‘of: combustion,«form 
intensely -vibrating instantly break» down, ‘partly 
into two activated: steam: O atoms:and 
Molecular Configuration and the.Theory of the so-called Asymmetric Atom. 
EB, Mi Jaeger.: (Soc: Chim.de France, Bull:.33. pp, 853+889,, July, 4923.) — 
The foundation: of istereo-chemistry may be regarded,.as; resting on;:the 
theory, of asymmetric atoms as put forward by. Hoff .and,Lebel to 
account for the enantiomorphous. relationship accompanied. by optical 
rotatory: power, In) spite of the importance: of, its. developments,, the 
theory «has introduced: serious obstacles to clearer understanding of 
the fundamental.causes which determine optical activity on aceount of the 
exclusive’ consideration which’ hasbeen:given to the chemical. contrasts 
existing .between different substituents: which are grouped. around, the 
central polyvalent. atom question and because the theory requires.a 
total'molecular asymmetry which is.determined’ by the particular,chemical 
character of the molecule. 

The, eatliet of enantiomasphous;relation is 
the: configuration, én; epace:-of the,entine, bald 
to, be. more in) accordance with the present knowledge of:this subject. 
It is, considered: preferable to. make: use jof the principle of symmetry as a 
more fundamental basis of optical activity while the Neaerarrerite atom 
merely forms a special case amongst others. 

‘instances shave . been encountered where a. racemic condition . 
been ‘demonstrated: with molecules which, judged. by ‘the,chemical 
standard, are apparently symmetrical. Further, a number of/instances 
are cited of molecules which contain an unsymmetrical carbon atom. but 
which are seen: bya three-dimensional model to be incapable, of resolution 
into optical. antipodes. In. these: .cases::the. entire molecule possesses a 
centre of symmetry and no racemic forms are derivable, ‘The fundamental 
cause of optical activity is to be regarded: as residing in ‘the. spatial dis- 
- tribution. of optically active electrons in the, exterior or secondary sphere 
of the:atoms which constitute the molecules... The conception of ‘‘ centre 
of optical activity:’’ in the molecule is introduced to describe a polyvalent 
atom. carrying a system: of electrons which resonate according to.a dissym- 
metric: configuration irrespective of the diversity. of the attached, radicles. 
The Werner compounds derived.from the trivalent elements-Cr, Co, Rh, 
Ir, and Fe and:the tetravalent element: Pt: provide noteworthy examples 
where ‘the substituted groups are identical, but have a spatial arrange- 
ment which is dissymmetrical, giving two enantiomorphous configurations. 
The investigation which has been made of compounds of this type after 
resolution into. their optical isomers includes study of their crystalline 
forms and the rotatory dispersion of their solutions. Very characteristic 
differences are‘ exhibited in the curves expressing ‘the relation! between 
optical rotation and wave-length. In many cases a change in wave-length 
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dichroism . observed: by: Cotton becomes apparent. 
Drude’s theory. the rotatory: dispersion is to be related to the resonance 
of the electrons rather than to the material composition of the substituted 
groups.’ It is in accordance with the: deductions of Born and Stark 
that optical. activity generally is based primarily on the configuration 
in space of particular groups of: electrons, the ¢haracteristic. frequencies 
of which account for the anamalous. dispersion obseryved:: ‘The dissym- 
metric distribution of active: electrons may. be iin ‘virtue of their position 
in space or on account of their intensity or the particular manner of dscilla+ 
tion. The theory is in general parallel to the older eraesgeren view of a 


2299, of Molecislav Critical Datay 
(Zeits: ‘Electrochem.’ 29. pp! 394-395, Aug. ‘1, 1923.)-From considerations 
of Mathias and’ of S. Young, D; Berthelot deduced ‘in! 1909 the formula : 
molecular weight | M2 '11+ 4dT T/T), where'd the density 
at ‘temiperature T, p the pressure, and & stands ‘for critical:’The author 
finds ‘that for non-associated liquids ‘(methyl acetate; chlorobenzene, 
heptane, tin tetrachloride), the formula yields too high values’ for'M when 
d'is determined at low temperature (near 273° K.):and too low M when d 
is determined ’at' high temperature, the intermediate values being correct. 
For associated liquids (alcohols, ‘acetic acid) the formula evel arses too 
high ‘values, except at/high temperatures. ! 


2300: The Origins of the Conception: of. Soddy. Roy. 
Inst., Proc. Advance Proof received July, 1923: Nature;'112. pp; 208+213, 
‘Aug. 1923.)—Contains a ‘historical sketch of the discovery’ of! the 
2301. Separation op ‘Ase. w. B.Lee. 
(Roy. ‘Soc!; ‘Proc. 108; pp. 499-515; June 1, 1923.)—Two' sets of high 
vacuum distillations' of pure’ zinc are described, conditions being adjusted 
to obtain a slightly different concentration of the isotopes in the final 
residue of the final distillate. The densities of the samples obtained are 
determined according to the method described in a previous paper {see 
Abstract 2051 (1923)]. In the first set of distillations the distillate ‘is of 
the same density as the original zinc, the residue being slightly denser. 
In the second ‘set the density of the residue increases by about 1/3700 
and that of the distillate decreases by about 1/3600. Flaws, allotropes, 
impurities, and variation of physical conditions are shown to be improbable, 
and the result lies outside the experimental error. .The amount of ‘the 
separation agrees with Dempster’s observations of isotopes of weights 
extending over 6 units (viz.-64—70), but is not as great as might be found 
B. C. L. 


the Table of 1923. H. 
Collins, (Chem: News, 127, pp. 52-55, July 27, 1923.)—-The, author 
deduces the facts that, as a general 'rule, the, masses: of the isotopes are 
even, when ‘the atomic numbers are even, and odd when the atomic 
numbers are odd; that for the. dominant isotopes there are only. two 
exceptioris tothis rule out of 26 cases; that te 
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odd when the atomic number is, and conversely that! the 
atomic’ number gives the! number of 3’s and 1’s into which the mass of 
the dominant isotope can be split up, always commencing with a 3 ‘and 
taking the 3’s and 1’s alternately (Mg, N = 12, at. wt. of dominant 
isotope 1; this 
holds up. to: Cay: that up to Ca ifthe mass. of the dontinant 
ope is an ¢ven number N = at, wt:/2,arid if the mass;isiodd IN = (at. 
wt. 1)/2 must depend upon some fundamental) and uniform connection 
between the atomic numbers, the isotope! masses, and the valencies; The 
author traced the: connection between (35) heptad,; (31)° pentad; 
Al (27) triad; Na (28) monad; between S (32) hexad; (28) tetrad,-Mg (24) 
dyad [this series can be continued through Ne, O, and @};,and between 
B (11) and Li(7) in 1906; when he stated “The non-metallic nature of.an 
element.is always due to pair or pairs of electropositive forces); each 
pair emanating from a portion of the élemént of gsi the: mass: is 4, 
2303. Heat-Resisting Glasses. W. E. Turner. (Roy: Soe. 
J. 71. pp: Disc:, 408-412, April 27, 1923.)}—The development 
of the manufacture of heat-resisting’ glasses is teviewed historically. 
Earlier attempts were designed to improve the mechanical strength by 
various hardening processes, the later and ‘more successful developments 
being. based onthe control coefficient of expansion. Details are 
given of ‘the investigations of ‘Schott: dnd -Winkelmarin’ of’ the effects 
of various basic and: acidic oxides om glasses into the composition of which 
they enter, together with a list of so-called “ expansion factors.” B Og 
-and | SiO,’ in “particular “associated ‘with small expansion, the ‘former 
presenting the fortunate ‘combination of low expansion and Teady fusi- 
bility. It is found, however, that BOs can only be advantageously 
employed over a certain range, viz. inthe neighbourhood of 11 %-12 % 
from the point of view of durability: (against action of water and acids) 
and of 20 % from the point of view of minimum coefficient of expansion. 
The effects of variation of ByO3 content are illustrated in-graphs. In the 
discussion, H. Jackson refers to thé prevention of devitrification in re- 
peated. blowing afforded by titania up to 5%. In, further. discussions 
2304! ‘Di:Phasic Naturé of Glass.’ L..N. G. Filon’and’F. Harris. 
Soc., Proc. 103. pp. "561-571, July’ 2, 1923.)—In the’ course’ of 
investigations on the effect’ of temperature on ‘the stress-optical coefficient 
of glass, the stressed ‘spécimen’ was ‘once ‘maintained at ‘about 400°C. 
for 42 hours, and then slowly‘ cooled.” Considerable residual longitudinal 
stress difference was found. As the transverse stress is usually small, 
‘the stress across ‘a section ‘would appear to be non-equilibrating. Either 
transverse stress is not small, or theré’ is séme stress’ not revealed 
optically (provisionally: termed crypto-stress ”). From ‘optical deter- 
minations, by a new method here published; involving’ numerical . inte- 
gration along the lines of principal stréss; the two stresses are determined, 
and the longitudinal stress so determitied does ‘of have a zero resultant 
when taken ‘over the section—a in’ contradiction of the! Jaws‘ of 
statics. Hence it is conicluded consists of two having 
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of the. phases is’ plastic at the high temperature, ‘so’ that on ¢ooling; ‘both 
phases are a state' of stress.» Further «work is in’ progress; ‘but ‘the 
E. G; McKelvy and C. S. Taylor. (Bureau of Standards, : Sci. Papers 
on | several ‘standard brands: of? commerical ‘ammonia. The ‘results -of 
these ‘analyses indicate that commercial :ammonias contain ‘less 
than: 0-1% of impurities, Five ‘methods the preparation: of ‘pure 
samples of ammonia are described anda sample was prepared’ which 
contained; far as-any ‘known test indicated;no organic impurities, 
less’ than’ 1 part in’ 3,000,000 by: -votume:of: 
. .The following physical properties of rere: 
The density of the solid, 0-817 g./cm.$ at — 79°C. and 0-836 g.jem.® 


The freezing point, ‘vapour “pressure 


E. Armstrong. (Roy.:\Soc., | Proc. 103. 
pp. 610+618, July 2, 1923.)\—The ‘view ‘is forward that ‘the vapour 
it contains as compared with 


“dependent on’ the distribution of one’ ‘molecule “on 
as in the He pressure is dine the 


fact that whilst each molecule.of the solute fixes.one molecule of hydrone, 
‘thus lowering the vapour pressure, this complex does not lose its power 
jto attract hydrone. rise to, two,.of, these 
attractive .complexes;.. For details .of .the theory and the in 


2307, he Stratified. Subsidence of Fins, Particles... E. ‘Mendenhall 
aad M. Mason,. . (Nat. Acad. Sci.,, Proc, 9. pp. 199-202, June, 1923.)— 
.When fine: particles:are allowed to in a liquid it has been. observed 
-that,: under.some circumstances, the. mixture. divides into a. series; of 
layers,.each,of more or less. uniform opacity; but that the opacity of 
«successive. layers increases..by sudden jumps from the top downwards. 
The authors found that the phenomenon does not take place when the 
tubes containing the mixture are kept in a. dark. room ;,. and conclude 


that it)is due to a lateral temperature. gradient, across the liquid. A 
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number of expéetiments were veined: ‘the-exis-_ 
tence of complicated system of convection: was demonstrated 
in a:stratified tube by carefully injecting small amounts of water:coloured 
with: fluorescein: at suitable points, phenomenon ‘depends: /on ‘the 
| density downwards. through’ 
2308.) ‘Theory of the Fine Particles: ‘Mi Masoniand Bs 
Mendenhall, (Nat. Acad. Sci., 19) pp. :202~207;: June, «1923:)— 
The authors deduce:a mathematical’ theory for the position of the Jayers 
described in’ the. preceding abstract ; and: give a curve’ showing’ ‘the 
pp. 30-32, July 1923:)+—It: was found-in an earlier: investigation 
[Abstract 1698 (1923)] that on submitting: a gel;to an électric»current 
a deformation occurs: which is, related ‘to electrical»endosmose:| Ini the 
present paper it is shown that,: conversely; a pressure gradient in.a.gel 
is' the seat of an‘e.m.f.;: the direction ofthe electric field: being: opposite 
to that:of the pressure gradient. The phenomenon is)again attributed 
the spongy structure of gels and the existence of an electrical double layer 
on the partitions of: the interstices: Compression at one: point idisplaces 
the liquid which entrains its positive charge;: leaving: behind the corre+ 
sponding negative charge: With gel fibres: suspended in:liquids a tension — 
Produces a current which passes from the liquid: to.the fibre, and a release 
. produces an inverse current: Theterm “*mechano-electrical coefficient’ 
is introduced to denote the ratio: between the’ pressure’ gradient ‘and: the. 
potential gradient. With gelose a difference: of pressure: of 105dynes 
gives a p.d: of the order of millivolt..: Withianimal.and vegetable 
‘membranés, in addition to the .electricali:polarisation: ‘produced: by: the 
semipermeabiiity: of the membrane, it would’ appear that inthe case «of 
‘spongy tissues such as protoplasm, pressure: gradients produced in-vital 
‘processes lead» to an: electric. polarisation: :and' a conséquent- selective 
absorption:of the ions of the mineral salts.) . This phenomenon'is considered 
to play an important part in nutrition: 
‘creasing: Concentrations of Electroltes; Holker: (Roy.Soc.)'Proc. 102. 
‘pp.’ 710-734, March 1;'1923;)—It is found that when electrolytes of pro- 
‘gressively increasing: ‘concentration are added to: suspensions: of ‘certain 
the opacity of the liquid ‘increases and’ decreases ina ‘marked 
“manner)®: The colloid»studied ‘more particularly is human 
after ‘ ‘inactivating by heating at 56°C.;-and other colloids investigated 
-are various animal sera, gelatin, gum acacia, agar; gum mastic, and dialysed 
The electrolyte used ‘is’ principally’ ‘sodium chloride; while 
potassium chloride, hydrochloric acid, and ‘sodium hydroxide’‘are ‘also 
tried. Measurements with light of different wave-lengths are made of 
the amplitude’ (A): of the oscillation ‘periodsof curves’ of- opacity 
plotted agaifst’ concentration of salt,:and their length ‘ratio 
_A/L is: tertned ‘the characterising: ratio.” From ‘the’ nature “of .the 
curves: it’ istinferred that ‘the: periodicity in’ thé “opacity | is ‘not’ due ‘ito 
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an optical interference of the light scattered by particles uniformly changing 
in size, butris rather due: to an oscillatory: change in the physical:condition 
of the: particles. On varying the concentration of serum as wellas:salt, 
itis found that the characterising! ratio:is:a simple ‘linear function of the 
concentration /of serum except:at high dilutions*when the ‘ratio diminishes 
very tapidly. The use of potassium chloride gives results similar.to those 
with sodium chloride, the characterising ratio being 20-0 as compared 
16>: for sofliutt’ chloride, the: values being very close to: thé!)tatios 
of equivalent: conductivities ofthese salts. at infinite dilutions at) 18°C. 
‘With. alkali and more: particularly»with:acid: the action is extremely great 
compared with that of neutral salts, and maxima’ are given of a very high 
degree. of turbidity, while the oscillatory character of the curve is» com- 
pletely. lost. Other colloids: examined show..a similar: relation to that 
obtained with human serum but with lower characterising ratios. The 
periodic opacity phenomena is observed when increasing: conceritrations 
of calcium chloride are added to: buffer oo of acid and eoerune! — 
in the absence of any’colloid. 9 
physical condition of the: particles of the colloid scattering the incident 
light, from which it follows that.a periodic: reaction occurs between the 
colloid and ‘the ‘added electrolyte.:; The determining factors are considered 
to, beat: a close analogy to. those operating in the periodic: law of the ele- 
ments, the: periodicity in: both cases being’ associated with a progressive 
increase the number of protons and electrons, As:with the ‘electronic 
' structure of:atoms, the mechanism with ‘colloids must depend upon the 
nature of, and thespacirg: of, the adsorbed atoms forming the surface 
layer: of the ‘colloid! and ‘the: periodic. vatiation the opacity: ‘of colloids 
means that the: totalesurface area’ of' the colloid scattering light ‘varies 
in:a ‘periodic manner:: ‘A tendency is exhibited for the colloidal particles 
to.revert to more:stable forms by giving up or taking up‘ions or by sharing 
their outside ions with ‘particles with which they comibine. In analogy 
to the inert elements»or stable atoms consisting of those in which the 
‘surface layer has its optimum quota of electrons, the stable: forms of the 
crystallo-colloidal complex are those corresponding to the minima in the 
MON 
231 1. Development and Aims of M 
Sauerwald,.. (Zeits. f. Metallkunde, 15. pp. 184-190, June, 1928.)+-This 
Paper forms a'survey ofthe present methods and routine of metallurgical 
investigations. It is pointed out that the most{important questions for 
the metallurgist, are the: change in properties of the metals with change 
of conditions, the.influence of temperature, changes of form, and‘ how these 
properties are altered by alloying one metal points 
must be dealt with in every research: The older investigations. were made 
on thermodynamic and allied properties, but:ithe new will have’to take 
account of: the and the. and. kinetic 
wits 2312. ‘Cobper-Tin. Bauer and 
Vollenbruck. | (Mitt...aus.'.der Materialpriifungsamt; Berlin: 
181-216,; 1922. Zeits. f.. Metallkunde, 15. pp. «119-125; May, . and 
pp. 191-196, authors review: previous: work 
VOL. XXVI.—-A.—1923. oy 
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alloysiand emphasise -extremely slow; cooling.. 
They.find that the limit:of the @ field:is at (13-9 %» and is independent of 
temperature, :below..the solidus. They, confirm '590° C: 
and. Giolitti,and» that CugSn has twe modifications, 
the: higher; temperature .one; melting at a; constant te They. 
the existence: of. the; compound: 
2813. Water-Gas Reactions, R. T. Haslam, L.:Hitehcock, and, 
E, W. Rudow. (Indust. and Eng. Chem. 15. pp. 115-121, Feb., 1923.) 
resis ‘a/ study of the formation ‘of water-gas ‘at various 
tetipératurés ‘between 660°: and’ 1200°; and using steam at different 
pressures atid catbor”of two differént kinds,’ leads ‘tothe’ contlusion’ that 
the esséntial ‘reactions’ ‘are’: (1) C + HyO CO} Hy, (27 © 
CO, + 2Hy, and These reactions, taking’ place 
at the surface of’ the’ carbon, are’ all unimolecular, “and “possible 
explanation of the mechanism of the unimolecular formation ‘of’ CO, “is 
‘Below 900°, the rate of formation of is (COo)'= 0- 

(H,0)%), and above 900° : = :0-47[ (HzO)! 
velocity of reaction (2) is taken as unity, reaction ( cr it prectbeahy toe 
existent’ below 900° and ‘the velocity of reaction (3) is above 900° 

“Phe controlling’ factor’ the CO ig" the 
influence of ‘the ‘undécomposed steam rathér than ‘the temperatures ‘at 
which | “the teactions take ‘place.’ Increase in the’ pressure ‘at Whichea 
-water-gas. generator is worked serves the same purpose as either’ an 
A in crease in, pressure almost trebles, tput 
f from a.given plant without the 


EAS 


usual meaning, _ The quantity € is an amount of energy (the “‘ critical 
increment "), ands must. be a frequency. ‘Tt is adopting the 
quantum theory, . to write € =.hv, and to rege as. the frequency of 


some oscillatory process. within the molecule, ‘which y 
of ‘the. molecule. ‘when ‘the amplitude. has so. che 
is equal to one quantum for ‘this. frequency. _ 

Dushman [Abstract 1869 (1921)) has equated ¢ to v on empiri irical 
grounds, obtaining’the equation Ki=y exp. (— Ar/kT).\ The’ 
author, shows that an equation closely approximating to ;Dushman’s 
can be obtained by.a “ quantisation.’’ of an expression obtained. by ‘him 
some years. ago... He. assumes that a.molecule may be-represented bya 
simple. mechanical model, in which two. bodies are bound by a quasi- 
electric force, their distance apart being g. The mutual potential energy, 
‘of. ‘the ‘two components, ‘intreasés with until g c. ‘Beyond’ this 
critical distance, ¢,:the p.e. either detréases or retains 
sidering a system made up ofsuch molecules an‘expression fork is ‘obtained, 
and: this expression, modified ‘in. ways. ‘suggested: by 
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i Phil. Mag. 4 312-320, Aug., 192 Thef K : 
. Mag. 46. pp. 312-320, Aug., 1923.)—The formula K = exp. (— €/K 
for the velocity. constant ith experin at : 
> 
or, the velocity. constant, seems to agree. with experiment any rate a 
{ 
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quantum considerations, to ‘the more ‘or less» 
empirical one' employed by’ Dushman:'' One suggestion is assignto 
the molecular mode} the ‘properties: of a -harmonic: oscillator, the: result: 
being K 2v exp. (—hvfkT). ‘Dushman’s: result has’ its’ chief success in. 
gaseous reactions.’ This attempt to base it on statistical reasoning shows’ 
that it probably holds when’ the mechanism of the reaction is analogous to. 
some such simple concept as the not if the nature 
«Tha Velocity of a Unimolecular 
Mag..46. pp. 321-327, empirical, formula for. the, uni-, 
molecular, velocity constant, via. ky has) been shown, by, Dush-, 
‘man to agree: with experimental data.; The factor represents the, 
fraction..of activated..molecules present .at any jinstant,. and: the factor 
v denotes the frequency, of some intramolecular. occurrence. necessary, for. 
the decomposition an. ‘activated, molecule,..; .The., author, , assumes, 
Einstein's, concept; of .the) mutual:.action of. radiation. and. matter, and, 
makes use of an assumption by:Christiansen that the process of activation 
corresponds to. the passage of.a molecule from. the normal, state, to, the 
activated state m, the difference of energy, contents, of these states being, 
constant of a chemical change: Ay = 
where py and p,.are the a prion mand-m.,;Fhis 
equation differs: from Dushman’s empirical equation only: in, the. factor. 


the rate of radiant energy by an 
the author obtained a value for the eager constant of a unimolec } 


the Tate for a “oscillator.) The 
expression “obtained the ‘unimolecular ‘Velocity constant is 
= = 8 x ‘which is’ of giving values" comparable 
with thése obtained’ ‘the empirical “equation of ‘Dushman 1_(See two 


Radiation Pheoky of Chomicil Reaction? Harned. (Frank. 
pp. 181-202, Aug., summary’ ‘and connected account 
of the radiation theory of reaction as ‘developed by Trautz, Lewis, Perris, 

0318. the Explosive: Wave... Pe ‘Lamitte. 

(Comptes pp. 14, 1923. \ "The object of 

the present investigation has been the study ofthe conditions of formation 

of the explosive wave in detonating gas mixtures: A mixture oficarbon 


3 discrepancy can be accounted for by assuming a large value for the refractive 
index of an individual molecule. It is now shown that another assump- 
tion may be made which will lead to,an equivalent result, namely, that 
the oscillator in a given time will absorb the energy which passes through 
: an area | arable with | where is the ; h of the radia- 
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disulphide oxygen has been employed, since, this produces a flame 
endowed with great photogenic power. The length travelled. over, by 
: the flame has been measured from the ignition of the detonating mixt 


at variable speed, and then, starting ata well-defined point, is the explosive 
wave propagated at constant velocity, whose image is in consequence 
limited to a straight line. The case is discussed of the formation of the — 
explosive wave being retarded or expedited, and it was found that. when 
the'composition of the gaseous mixture is such that the quantity of carbon 
disulphide differs by more than 1 % from the theoretical value CS, + 30x, 
the wave is established with a retardation depending on the composition 
of the mixture. ‘When the internal surface of the experimental tube is 
not ‘perfectly regular ‘and smooth the may start much more rapidly, 
or at Gust or-sand:: 


wid Cavbon-Monoxide Mixtures. B.,Dixon and N. S. Walls. (Chem. 
Soc., J. 123. pp. 1025-1037, May, 1923.)——From the published work of 
Berthelot, Bone, Wheeler, and: Jouguet there. appear to be three different 
conceptions of the way in which a flame may be propagated in, explosive 
gaseous mixtures (1) Each kind of molecule formed in the wave-front 
may carry it forward in turn with its own velocity during equal intervals 
of time; (2) as in (1), but over equal distances ; and (3) that, the pro- 
pagation is independent of the motions of the individual molecules, but 
depends on their mean velocity. . Experiments have been made on mixtures 
of hydrogen and carbon-monoxide Knall-gas with the idea. of testing 
these theories. The explosions were carried out.in a coiled lead pipe 
of 12-5-mm. internal diameter, velocities being measured between two. 
silver ‘‘ bridges ”’ 69-156 metres apart. A firing piece of straight copper 
tube 1- :45 metres long was used, and could be filled either with the same 
mixture as in the lead tube or with electrolytic gas through a by; ISS. 
The latter method, however, appears to introduce a discontinuity in the 
explosion wave. Measurements of rates of the explosion wave in mixtures 
of Hg- and CO-Knall-gas showed that (except for mixtures very rich in 
Hy) the measured velocities agreed closely with the rates calculated from. 
the times taken by each ingredient to travel equal distances (see (2).above). 
The discrepancy is explained on the assumption that at the high tempera- 
turés involved, the CO would be only partly burnt, and would act largely. 
as an inert gas. Positive evidence on this point was obtained by. employ- 
ing Nin place of CO.. Experiments were also carried out.on the explosion. 
of mixtures of Hy and CO with O in defect, pater sy Ae 
determining the division of the°O between the two combustibles... It v 
found that when the products of the incomplete combustion of, H 
CO in the explosion wave cool down under conditions where all four gases, 
are free to react, the ‘ water-gas equilibrium,” (CO + H,0)/(COg +/Ha), 
_ is fonnd to be nearly constant ; but whenever there is a chance of con- 
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2320. The Propagation of Flame from a'Spark ‘in Closed Tube throug 
a ‘Homogeneous Mixture: O. Gude G, Ellis. (Chem.., Soc, 
. 123. pp. 1435-1452; June, '1923.)-+The propagation of the flame .in 
nixtures giving a low Speed ‘of movement of the flame was photographed 
on a vertically moving’ film.: The glass-cylinders, containing the inflam- 
mable mixture was horizontal. “The mixtures uséd included \CpH,'+ air, 
+ air, air; +4 30g + 17Ng, pentane air, etc.,,.It) is 
shown that the movement of the flame in any given mixture depends on 
the length and bore of the tube, the position of the spark-gap, the initial 
turbulence, ‘the intensity of the spark, and the initial temperature and 
présstire. ‘As a’ basis of ‘comparison °of results, calculations. are based: 
usually on the'average speed’ of thie flame over the first 6 cm. ‘The velocity 
at any point in the’path ‘of the’ flame is found to vary with the distance 
of the spark from the ‘closed end towards which the ignition is spreading,, 
It increases a$ this distance’increases upto a certain point ; . after. this, 
lengthening the tube or bpening’the end of the’ tube has no effect. The, 
above remarks refer only tothe initial’ phase (Phase 1) which is. charac- 
terised b ‘regular acteleration.' /Asecond phase’ (Phase in the present 
éxpetiments is observed, viz. one of slow and ‘almost constant speed. which 
lasts until the flame reaches the end of the tube. Phase II is frequently 
accompanied, especially if the'mixture be a fairly fast one,’ by. oscillations, 
these haying no regularity’ of amplitude. “It seems probable that the 
movement of flame’in these mixtures is ‘modified by mass, movements 
of gas in the tube!’ The various movements are all found to be slower 
with a wider bore 6f'tube.’°In genéral,’ Phase I shows an increase in 
speed due to turbulence of about’ 10 per cent.; Phase: 11 shows a much. 
gteater increase. ‘The speed of the flame measured over-the first. 4 cm, 
is found to increase ‘with the capacity in the spark.circuit up to a-certain, 
limit; ‘when it becomes nearly constant: In the case of a;higher tempera- 
ture Of the inflammable gas, the initial phase is found tobe faster and. 
the flame less luminous. In all the ‘experiments tried’on variation of 
2d ‘with initial ‘pressure of gas, for maximunt speed. has 


Rudberg. ‘(Zeits. f. Physik, 16-1. pp. :54-62, previous. 
(Zeits. ‘anorg: Chem, 127. p. 244, 1923) the, authors have 

ught ‘by means of certain hydrolytic reactions. in aqueous solution 
catalysed ‘by ‘acids or bases: (1)) To caleulate the concentration of the 
activating ions’ termied 7i'; (2) to derive the ratio of k.to the reaction 
constant measured ‘in the same system, quotient; & : 
The present paper deals : Y) With the application of the basic princ iple 
Teversibis reaction ; (2) ‘with: mechanism, of ; the 
Ce '(3)‘with ‘the 06 the: temperature coefficients based 

a8’ to’ the ‘course of the hydrolysis. The reversible. 
reaction thosen'‘is + ethylacetate. <= acetic acid ethyl, alcohol,;, 
is considered’ in Section! Previous»-work -by. Berthelot, -Péan. 
aid “Karlesen’ is; also :briefly reviewed,, Sections, IJ. and III. 
‘Hedetins ‘shia’ Madsen) being’ considered, . The authors..conclude that 
dcid gatalysis, ‘actual ‘salt formation’ ensues. with, the. formation, of an 
‘Salt! “Fhe entry of the:hydrogen:i ion. Causes, the ester apolecule 
a positive charge, and the system being, Splits 
. xxv1.—a.— 1923. toy 
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the wsual reaction ‘products, The! stability of the ester ion is given by 
its concentration (in equilibrium with ester and HCl):and by its calculated 
‘transformation velocity. The requisite energy forthe formation, of the 
ester ion’ is given ‘by the hydrolytic: constant of’ the salt' ester — HCl, 
of 
ait K.F. Herzfeld. (Zeits, Physik, 16. 2. pp. 77-83, 1923.)—-It 
cera from the study of mixed crystals that if two substances have the 
e of crystal-lattice, their miscibility is better the smaller the differ- 
calaens ‘lattice-distances and ‘the higher the temperature {see Abstract 
17465 (1922)}" ‘At room temperature this' difference:is about 5% for good 
miscibility) ‘Vegard {Abstract 262  (1922)} showed from) Réntgen-ray 
investigations that KBr and KCl form a mixed crystal of the NaCl type, 
of the same type as each component, Cl and Br being distributed at 
random) in the lattice: 
occurs ‘as in Nal and RbCl, distinct combinations are formed. . 
In order to determine the conditions of equilibrium which: etilaniaat, 
for the miscibility of the components we must investigate the heat changes 
which occur: In the case of mixed crystals the heat of formation: or : 
heat of ‘mixing can be calculated: from quantities which refer to the pure 
components. Thé'heat of formation at absolute: zero is equal. to. the 
componénts. Hence wehave first to calculate:the lattice-energy: of the 
mixed: crystal. Limiting the investigation to the case of a crystal. in 
which the ions have equal charges and the same number of outside electrons, 
distance, and for pairs‘of kation-anion is given by 


whére a depends on the is the and »’ the power 
1g potential... Assuming (1). to hold for the mixed crystal, it follows 
that, the. difference between the lattice-energy of the mixed crystal and 
of the pure components is determined by the difference of the lattice- 
distances... The problem is therefore to calculate 7 the lattice-distance. of 
the mixed crystal from the lattice-distances a and 6 of 
the. other. . The theory would. 
namely;' fo 
ind therefore 
from “which ‘we mained erystalof . KBr and: 50.%. KCL 
8+228110~8 while Vegard’sformulax(2)-givesiy =,3- 2231, 
The ‘author: nog 2 gives values: for, 
VOL. XXVI-—A.—1923. 
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the mol-volume which are ‘very iclose together and also close to observed 


to: determine the value of 

observed and calculated values of the heat of formation of mixed crystals, 
The heat of formation is found to have a small negative value in all cases. 
This negative value explains the breaking up of the mixed crystal at low 


‘temperatures. The calculated and observed values agree best when the 


empirical rule of addition ee 


| 2323. On the’ K. F, Hersfeld. 
(Zeits. f. Physik, 16. 2) pp. 84-99, 1923. )--This paper is‘a mathematical 
development of the subject of the previous abstract. The author first 
develops an expression for the entropy of a mixed crystal, For problems 


of equilibrium he obtains by the use of Planck’s function an expression 


for the thermodynamic potential for the mixed crystal and for the com- 
ponents, . Since these are very complicated functions of the percentage 
of the components, he restricts his treatment to the critical point. and 
to such low temperatures that each saturated mixed crystal consists 
practically of one component, thus enabling him:to retain small quantities 
of the second order. The critical transition point phenomena are. then 
discussed and some general conclusions are drawn, and the same remark 
applies to low temperature phenomena. The only case for which there 
appears to be any experimental data is that of a mixture of KCland NaCl. 
The equilibrium phenomena between mixed crystals and mixed solutions 
is also treated by the help of the thermodynamic potential, and a partial 
agreement with experiment is. obtained. The author finally considers 
the case of double salts and concludes that if his theory is sound, double 
salts must be considered definite chemical compounds. The paper must 
be consulted for the deduction of the equations (which are numbered 
with those of the — and for numerical 


2. 


| 2324. of in 2 Probie: A. Colson. 
(Comptes Rendus, 177. pp. 184-186, July 16, 1923.)-—Correcting two errors 
in the formule of his previous paper [Abstract 2027 (1923)], the author 
points out that the broad statement of equality of action and reaction 
is misleading, and that the law cannot be verified when the heat of solution 
or the solubility is small, nor in concentrated solutions. Not because the 
laws of Mariotte and Charles are only. approximations; but because, 
when a solvent of volume V dissolves a volume u, the final volume being 
U, the difference (U— %) is not always. positive; « may be of the same 
order or greater than either V or U. ‘As regards concentrated. solutions 
this arises, for instance, when ice is dissolved in alcohol, in which it is 
soluble in all proportions below T = 273°. As long as the temperature 
is sufficiently .Jow, the V (alcohol volume) remains greater than the 
contraction due to the ice passing into solution, and the equality holds ; 

but as more ice is being liquefied, (U — «) becomes negative, whilst the 
heat of saturation L and the heat of solution p remain positive. Reference 
is also made to the case of sodium, sulphate which has its maximum, of 
solubility at 34° C.. ‘The general case is further discussed. with respect to 
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on dissolving. In saturated solutions the variation of the concentration 

P. A. van der Meulen and F: Wilcoxon. (Indust. ‘and 
Eng. Chem. 15. pp. 62-63, Jan., 1923.)}—-When a wire is immersed in 
dilute acid, together with a calomel half-cell as the other electrode, ‘a 
fairly stable potential is obtained, this changing as the acid is gradually 
neutralised at a rate which becomes a maximum at the néutral point. 
With the help of a potentiometer with mirror‘ galvanometer and ‘scale, 
such ‘an arrangement may bé used for measuring potential differences, — 
the titrations being conducted in a beaker and the solution stirred ‘with 
an electrically driven stirrer ; a thin, polished platinum ‘wire is suspended 
in the beaker’so that about 3 cm. is immerséd, and’ a calomel  half-cell 
of the saturated type is connected through a’ salt-bridge with the liquid 
in the beaker. For the mere location ‘of the end-point of a titration, 
without tracing the entire course, the potentiometer is unnecessary. In 
this case use is made of a concentration cell consisting of two beakers, 
containing respectively: the: solution to be titrated and a solution with 
a hydrogen-ion concentration corresponding with the desired end-point. 
The beakers are connected through a salt-bridge and a platinum. wire 
dipped .in‘each, the two wires being connected through a tapping key 


Peake (Am. Chem: Soc., J. 45. pp. 1627-1636, July, 1923.)—The 
conclusion previously found by Corran and Lewis (ibid. 44. p. 1673, 1922) 
that potassium and chlorine ions are soluble in the water of hydration 
of sucrose is now confirmed by measurements of ‘the e.m.f; of potassium 
chloride concentration cells without transport, containing sucrose... The 
transport number of potassium. ion in sucrose. solutions remains 
constant .up to 50% of sucrose, but appears to increase. slightly in 60 
and 70 % sucrose solutions, The Aon 
of hydration of sucrose, and consideration of Harned’s. results. (ibid, 42. 
1808, 1920), shows. that, the chloride ion is soluble.in, the water, of 
hydration of accompanying. kations. Since the solubility.or 
of an ion in water of hydration is of primary importance in d 
its true concéntration in terms of available water, Harned’s extension 
to any ion of the MacInnes postulate regarding the independent activity 
of the chloride’ ion in’ solutions of univalent’ chlorides of the same con- 
centration is valid only for those ions’ which are soluble ‘in the water of 
(either fons or tes) H. P. 


G. Schay. (Zeits. Elektrochem: 29. pp. 123-126, March 1; 
1923, ‘Paper read before the Deut: Bunsen Gesell, Leipzig) Sept;1922.)-— 
A method «is devised for theanalytical estimation of halogens’ by ‘the 
separation of the’ bromine and iodine ‘at. the anode and removal’ from 
the electrolyte by maintaining ‘at the boiling-point. .The:anode ‘of . the 
cell. which’ is: enclosed consists ‘of platinum gauze andthe kathode ‘of 
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to’ the: anode in order,to hinder back reduction, The. amount, of material 
in the solution found most convenient is mgrm, equivalent,.. About 
20 cc. of N-sulphuric acid saturated with “bismuth oxide is. 
70. to 80 c.c. of 2N-sulphuric acid, and a quantity of distilled water, 
The excess of free acid.is' required to: prevent)the formation of iodate, 
| bromate, or chlorate,and ‘the: bismuth inorder, to obtaina definite metal 
potential ati the kathode.., Air is excluded by ‘the boiling of the:solution. 
A definite is maintained between: the electrodes according. to: tie 
‘particular. halogen: being separated and. the. electrolysis. is, completed 
in half-hour.. The displaced -halogen. is collected, in: a solution-of..pure 
sodium. hydroxide. ..In. the,case of, bromine, potassium. iodide .is ;added 
and the iodine, liberated. estimated by titration, with: sodium thiosulphate, 
With) a: mixture of halogens. in the’ electrolyte, iodine and -bromine can 
be separated from each other within: certain limits by adjusting ,the 
potential. An. accuracy (within, 0-1 to .Chlorine | 
cannot -be quantitatively displaced, in 
te Phenomena: Debye’ and Hiickel.. (Phys: Zeits. 24. 
pp. 185-206; May 1923;)—In’ order to account’ for the anomalies’ of 
electrolytic dissociation, Bjerrum [Abstract’ 946 (1920)]° introduced two 
coefficietits, the Osmotic coefficient f, into the formula P = and the 
activity coefficient f, into the Guldberg-Waage formula for the equilibrium 
constant, =f,K. Both these coefficients depend wpon 
concentration of the solution, but not in the same way. Rejecting th 
ments of Ghosh’ {Abstracts 104 and 223 (1919)];the authors, in’ th 
matheniatical ‘considerations ‘of ‘the influences of the ‘static chaigés’ of 
the ions (of vanishing of definite “diameter) and of thermiod 
potential and freezing-point depression,” deal’ mainly’ with f, and’ 
but their f, is fot quite that’ of Bjerfum. "The wonduictivity data “are 
taken. ‘chiefly’ from ‘recent “American” determinations’ ‘The ’f 
concliisions aré' drawn “(ly ‘The deviations (per cent.) from’ ‘the’ classical 
values ‘of the” ‘depression ‘are; ‘at low 
ortional ‘to the’ squaré’ root the | cori¢eritration when ‘the 
ved rholectile dissociates into several ions ... ¥yof different’ kinds 
and of different valeniciés ¥, thesé'déviations' are also proportional’ to’ the 
valency factor’ defined’ by for’ Ka, wey, for 


these; deviations,.are further, proportional: ta 
3/2 power of the dielectric constant;of.the selvent,, The considerations 
| show that the electric energy. of an ionic-solution: cannot. essentially 
; be determined by the distance between the ions. The characteristic 
| quantity “is \the thickness’ of the .as\this thickness 
depends‘ upon ithe concentration, the -electrit; energy.is also a: function 
of the concentration.; Though one cannot speak. of! 4 Jdattice-structure 
of an. electrolytic solution: in ‘the ‘stxict sense, ‘each: ion bei strrounded 


by. ions of the opposite charge, as in) the, orientation 
will, an -the, solution, by :the thermal equilibrivm:: »:Caleus 
lations are genetally based assumption: ofthe: ordinary! walue 
of the. dielectric. constant of. the solvest....On the: dipole'theory dielectrics 
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should, “however; ‘in’ intense’ 'fields,: show: saturation) phenomena, similar 
to’ magnetic’ saturation; Herweg [Abstract 1978: (1922)}; this sataration 
should ‘affect the: ‘phenomena, since: the: field intensity would; be, about 
200,000 volts/em! at adistance of: 10—?::cm: from an;ion:cartying. single 
charge! It-is farther to ‘be: considered: thati the many:ions in. the.neighy 
bouthood’ 6f a particular’ ion will affect the electric) character,iof the 
medium and the migration’ and ‘freezing-point phenomena. :nitric 
acid of a certain concentration is diluted; there.will, first, be. heating, 
but' on ‘continued: ‘dilation’ cooling will set;‘in, because ;work: has, to be 
dotie’ further’ to "separate the: ions. Starting from. an: acid,,of higher 
concentration, the same experiment would: show a heat evolution.» This 
would’ influence the hydration phenomena»: and: the! ;freezing+point 
depression. charge is up in-the interior ofian electrolyte, — 
the equilibrium’ distribution cannot be calculated on) the).Boltzmann- 
Maxwell principle; Brownian movement and»a time effect, come, in; 
Anticipating, the authors state, of -strong 
Deduced ‘from: an Investigation of ‘Non-Ionised Acids»:\ A»; Hantzsch; 
(Zeits. Elektrochem. 29. pp. 221-246, June 1, 1923.)-+The author accepts 
neither the theory that chemical reaction of acids in particular is restricted 
to" ‘the’ fortned’ in the' solutions, ‘nor’ the! view of Bjerrum and R. 
Lorenz’ that the ‘nOn-dissociated "portion ‘electrolytes? is. likewise oor: 
cerned in réactiotis; but suggests—in the firstinstance| on ‘the strength 
of optical researches by the late K. ‘Schaefer and of jhisown work on organic 
atids—that' the’ so-called ‘ionising: action’ of water is: purely’ chemtical, 
and’ ‘that acids -donsist ‘of! two. or three modifications; ‘true acids, -pseudo- 
aids, and eqtiilibrium acids.’ (1) ‘True atids‘are 
hydrogen” ‘compounds,’ chemically’ “active, optically wesémbling: salts; 
containitig’ hydrogen ‘ atoms ionogenically bound and ‘directly; replaceable 
by ‘More’ positive metals or coniplex® katidns without: any: constitutional 
change ‘essenitial’ optical (absorption: spectra): true 
renpth of ‘these acids (acidity) “is “determined ‘by their to 
forin "salts “the condition,’ the degree: of 
‘Of their’ acids form ‘with water ‘or im aqueous solntions 
salts’ whith! being: wnstable;!: react ‘qialitatively, the 
free aitids, «strongly This acid. type is. oF 
(2):i-Pseudo-acids, ) chemically inactive... 
optically; resembling. esters, .are, homopolar. hydrogen. 
taining their hydrogen atoms, which are in themselves inactiye,, } : 
in oxygen acids as hydroxyl to an oxygen atom and ready to pass, 
addition) of .water,.-partly .or., entizely,, into hydroxenium, ions, but 
without. gonstitutional;iand optical ¢hange; qualitatively. they. may, 
behave: jike. trae and might, be called pseudo-electrolytes,; Theit 
A3)) 


the. ‘two. acetic. ndiff 
is an equilibri con 


90 % of true and 10% af’ peeudo-acid ; this pentane solution does not 
conduct and is therefore not dissociated ; yet ee more seagtive than 
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an aqueous dissociated solution. 

of true acid. Similarly ‘true salts:‘and:pseudo-salts . are. distinguished, 
The acids ;which, by. oxygenous 
to esters, are at the same time converted, into p 


by the aid of indicators. Perchloric acid is the strongest acid, being in 
N/70,000 solutions in ether still as strong as nitric acid is in 0- 45, N-solution, 
Many true ‘acids and acid salts do not exist in. thesolid state, 1.¢.. they 
are then inactive and are merely: pseudo-acids. The ionogenic binding 
is identical ‘with the electronic binding; the hydrogen’ atom having 
passed its electron onto the acid ‘Water has. a. levelling action ; 
it makes strong acids less active, and weak acids more acid, because 
it does not primarily dissociate the acid, but combines. with it to form 
oxonium salts. In forming addition compounds water does not occupy 
a singular position, and any reactions between non-electrolytes should 
not be ascribed to faint dissociation. The theories of Werner and of 
Berzelius are ‘discussed, 


2330. Electrochemical Behaviour in, Aibaline 
Solutions: ‘G. Grube and F. Schweigardt. (Zeits.. Elektrochem, 
29. pp. 257-264, June 1, 1923.)—The anodic behaviour of the metals (cast 
plates) is studied-in. apparatus similar to, those mentioned in Abstract — 
1267 (1923). In concentrated caustic potash bismuth is always dissolved 
as tervalent ion, bismuthite being formed. Up to.1 gr. of Bi can in 
this way be dissolved per litre; when this concentration, has been 
reached, ‘the bismuth becomes. coated with coloured higher oxides, and 
the electrolysis is ‘interrupted,’ Antimony also yields tervalent. solutions, 
but»‘concentrated. solutions of potassium. antimonite. can, be obtained, 
and the ‘passivity, due, to the formation of.a white oxide coating, only 
sets th at high current-density, exceeding 7-5 amp.jom.”...The potassium 
antimonite produced. by the electrolysis. is.a strong reducing agent and 
absorbs oxygen from the air, yet the anodic oxidation to antimonite 
is hot reversible: and not a direct oxidation; but.due.to the liberated 
gaseous. oxygen ; ‘oxygen is evolved. From the reaction the potential 
of antimony a solution containing at 20°’) gramme’ ion of in 
10N-KOH is. calculated to be €, =—0-641 volt; the potential cannot 
| ined “directly. | The more alkaline the solution of ‘potassium 

agent. 


or ‘Substituted Arimonias. ‘Sob. (Comptes ‘Rendus, 176. pp. /1805- 
18,’ 1923.)—-In a previous’ paper (Comptes Rendus; 176; 
445, Feb. 12, 1923) the author has shown that silver salts form two 
complex ions with ethylene diamine of formula’ (Ag en)*. 


d ammonia. 


trex 


4 
ne acid stands between tI 52 anda the ester, ne acic 
(when in non-dissociated solutions) is determined by the rate of inversion 
| by th te of i of diazo-aceto-esters, and - 
of cane sugar, by the ra decomposition Ye ters, 
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whose stability is’ slightly: less’ than the similar ethylene diamine ion; 
but ‘solutions dilute as regards diethylamine, the’ results 
obtainedcan only be interpreted on the assumption of the formation 
of a complex monamine { Ag [(CzH,)NH]}*.  Hexaniethylene tetramine 
Fives two coniples ions {Ag aid {Ae +, whose 
ability is much less than Finally concentrated ammonia 
gives with silver an ion of pos the (NH )2]*, but in dilute solution 
complication ensues and a simple interpretation of the results has 

been possible.» The paper concludes with a study of the effect of tem- 


Ne 


borates. M. Le Blanc and R.. |  (Zeits,.Elektrochem.. 29. 
pp. 179-187, April 1, and pp. 192-198, May 1, 1923. Paper read before 
the Deut, Bunsen Gesell, Leipzig, 1922.)—The. earlier work on persalts 
is reviewed; and the methods’ for: their preparation.is discussed. The 
chemical .methods for..the..preparation sodium percarbonate 
sodium. perborate.is described. The salts NagC,0, and NaHCO, were 
prepared in a comparatively pure state. . It was shown that the reaction 
NaBOg, +, =: .. was the. basis..of all. the apparently 
different methods of preparation ..of sodium. The name of 
peeneperborate was. given. to. this: perborate... 

new perborates were. prepared, a. true: sodium. 
The. first was obtained according to 
the reaction NaOOH + = +. 2H,O, while . the . second 
was, formed when.3.% was added to. a,dilute solution of potassium 
metaborate. The effects of current-density, temperature, and, materials, 
on the current yield, in the. electrolytic: preparation of percarbonates 
and perborates were studied. The persalts are classified, and the 
relationship; of di- and mono:persalts described. The results showed that 
reactions, were ascribed to di-persalts. which are characteristic of the mono- 
persalt,.produced hydrolysis, . The, basisity of the mono-persalt is 
n.-- 1, .when, n.is..the; basisity..of the normal. compound. The 
perborates occupy a spécial position. ;.A method. of, differentiating 
between true persalts and addition. compounds with H,O, was investigated 
9 2333. Tonising ‘Molten Hydride. - Gunts 
and.\Benoit. (Comptes Rendus, -176; pp. 970-971, April: 9; .1923.)— 
Experiments are described indicating that lithium carbide is in an ionised 


condition dissolved: in) ‘molten lithium» hydride..\The minimum 


voltage necessary for the deposition of carbon om the anode is found: to 
be volt). Similar effects. are noted: with. calcium carbide 
dissolved | in. pure calcium: hydride free from: chloride, end with. the 
Fransference: Numbers: wf Sodium - Potassium: in “Mixed 
Ghloride -Solstion:: Sehneider) and: Braley.. (Am.'Chem: 
Soc., Je 46. May; are described 
of; the, transference nunibers)of sodium and potassium and of: the: trans+ 
ference ratios.;in mixtures 
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centration from 0:1 to 1:6N;and ‘with values of the itatio KCl: NaCl lying 
between 3: 1. and 1: The equivalent) conductivities: are’ also: given 
for: the «mixed and ions. 


id are not in ‘accord. 4 the hypothesis ‘of’ complete dissocia ion 
‘the. total ‘concentra is 0: -2N and the ratio KCI; : NaCl is 3: 
he ‘mobility. of the sodium ion i is practically zero. The observed deviations 
bb et ween ‘the. calculated ‘and experimental values of the ‘transference 
ratios are due not to hydration of ions alone but also to the formatio: 
of, pomplenes in solution. The tesults agree with those of’ Smith 
(ibid. 39. p. 179, 1917) and of Smith ‘and ‘Wells (ibid. 42.’ p. 185, 
1920), who found that the sodium-ion fraction increases with increase 
in total coricentration above 0-2N; at lower concentrations the sodium 

Glasses.’ K. Horovitz. \(Zeits. f. Physik, 15, °6. pp. 369-398;°1923: 
It is shown that certain kinds of glass behave as ‘solid ‘electrolytes.’ In 
two kinds of glass, one containing over 10'% Si, B, Na; and under'10 % 
the other over 10% Si, Na, and under 10% B; Al; K(ASMn) 
in a solution containing-sodium ions behave as reversible Na-electrodes, 
while two other glasses, one containing ‘over 10 % SiNa and ‘undet 10% 
BAICaZn(Mn), another over 10% SiBZn’ and’ under ‘AlNa(As) 
behave ‘like’ ‘reversible’ Zn-electrddes.’ The ‘taking up of ‘H+ ‘and ‘metal 
ions into the glass is shown to be an adsorption exchange: ' If the adsorbed 
ions are taken'up'in'such quantity that they cause’ decided potential 
they form 4 mixed-electrode’ of which’ the solution pressure is variable: 
A connection is shown to éxist between the me 
function and the ease’ of attack of the glass. OME. 

2836: Separation “of Isotopes. ‘Crittenden: 
‘Acad? ‘Sci; Proc. 9: '76~78; March, view" of ‘the 
difficulty’: attending the complete resolution ‘a complex’ element’ by 
diffusion ' and’ ‘evaporation ‘methods, ‘the’ two following’ methiods’ 
suggested for the separation‘of isotopes. 
The ionic migration method; which utilises ae hie 
boundary, is*applicable’to ‘the ‘case ‘of the following ‘manner: 
_ An agar-agar gel containing sodium chloride and forming a short section 
ina: long “horizontal tube; is bounded at its two*ends by: gels\containing 
sodium ‘hydroxide and: sodium; acetate respectively, ;these two gels!being 
¢ontimued into the .turned-up ‘ends: ofthe tube. When the gels 
haveset, concentrated: sodium ‘hydroxide’ and 
acetatelini concentrated: acetic acidate poured aboves-them; 
platinum ‘anode andkathode inserted tin the respective 
a current isiapplied by means of:a 220-volt lighting ‘citcuit;the 
héating: effect of the»current! on the; geb: being: minimised : ‘by! means of 
external lamp resistances or by cooling the tube with running water, 
the: ‘boundary the of ‘the géF ihove 
towards: the anode.; {When ‘the dronti¢hioride valmost ‘teaches 
the ‘end the:tube,:the:two rear ‘sections of'gel--aré discarded ahd .two 
new. Sectioris filled with aydroxide gel inserted: in front of ‘the ‘chloride! arid 
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35 and-37 possess appreciably different: mobilities, ‘they. undergo 
separation.in thisway, Preliminary experiments show that sodinm {iodide 
are in progress.» 
of C37, the discharge potentials of. the two species of chloride ion in' any 
naturally ‘occurring solution should, ‘provided’ that the Nefnst conicen- 
tration equation ; applies, differ by about 0°03 volt,» Hence, if such 
solution is electrolysed by application of a voltage such that the decom 
position potential of one species is just! exceeded and that of ‘the other 
Smite... (K.. Akad. Amsterdam, Proc. 26, 3 and ‘pp. 259-265, 1023. 
In English.)—In. the author's book; ‘‘ Die Theorieder Allotropie,”’ and :also 
in previous communications ,[see; Abstract. 1446 (1919)}, :the; subject, of 
electrical supertension has. only been treated briefly, so|that the. present 
paper considers the. matter at length. The experimental case is jdis- 
cussed. of hydrogen for one electrode and, palladium, (or platinum), for 
the other, the, electric potential of,.the. electrodes, being plotted; as:a 
function. of. the concentration. . It is found that in the case of. electrolytic 
generation of: hydrogen, the. states of formation of, the hydrogen. in the 
coexisting hydrogen and. palladium phases are very. closely related, and 
that the kathode metal can exert influence on,the degree of supertension., 
The: state of formation is..one. of. ‘non-equilibrium, and different. kathode 
metals will variously accelerate. the conversion of, this, state.of 
in the direction of.the inner. equilibrium, thus providing 
the reason. why. the so-called supertension, of hydrogen, varies -with, the 
metallic kathode, temporary.,variations of supertension have. to. be | 
exp. by the slow change in constitution of the. coexisting: pl ee 
The heterogeneous equilibrium between the boundary layers is estab- 
lished::with «g?eat’ vélocity; 'but- the: composition of the phases. Chaiiges 
slowly? andstofthis:must be: ascribed: the slow change of thecthires-phasd 
equilibrium metal-electrolyte-hydrogen: Analogous: considerations apply 
te oxygen and -other;non-metals, ‘assumption: is ‘necessitated 
that: the: atoms: of all élements can split off and: receive: electrons, isup~ 
position .required: forthe explanation of ‘the positive charges of non« 


 metalswith regard: to-electrolytes, of’ the ‘small electric’ conductivity:of 


non-metals, in: electrically: neutral condition, and . we the: formation bof 
2338. of Non-A queous. Solutions. R. Miiller. 
(Sammi. und chem:-techn. Vortrage) 27. 
The ‘diélectric*¢oristant: proves: to be’ one ‘of’ ‘most *fudddmental deter: 
minauits in the properties of solvents; Values'for @ Iai 
compounds are tabulated. ‘A high value is obtained’ | 
of two grdups of the highest electrical contrast; the ‘electronegative tadical’ 
which’ has ‘been “termed ' the ‘dieleetrophoré' and 
the vpositive group or dielectrogen of which the ‘most active 
interrelation between cohesive force, dielectriéconstant; and ‘the bipola 


relationof molecules; and its bearing on the ‘asymmetric stMicture of mole- 
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cules is discussed. The bipolar properties of solvents are best reconciled 
with the view that the lighter elements, C, N, O, and F possess a tetra- 
hedral rather than ‘a cubic symmetry in the outer ring of electrons. 
In the case of a large number of organic bodies in non-aqueous solvents | 
a review with tables and references to the literature is given of results 
of measurenjents on the degree of dissociation or association and electrical 
conductivity. Non-aqueous solvents are as a rule characterised in giving 
marked deviations from the Ostwald dilution law, though in the case of 
Dd salts of strong acids and ‘bases in alcohol, acetone, or pyridine, 
the relation followed is similar to that with water, and a limiting value is 
attained for the molecular conductivity. A universal dilution formula 
which has been derived by Walden is of the form: ayey,v®5 = constant, 
where a, is the degree of dissociation at the dilution v, € the dielectric 
constant, 7,, the viscosity of the solution at the limiting dilution. The 
subjects reviewed also include the following: Temperature coefficients of 
- eonductivity, ionic mobilities, and transport ratios. Causes of abnormali- 
ties in non-aqueous solutions, viz. solvolysis, association of solute and of 
solvent with solute, and the change of dielectric constant of solutions with 
concentration. The dielectric’ constant of a solvent is increased by the 
undissociated portion of the solute and not by the ions which are not bipolar. 
Departures from the Ostwald dilution law are accounted for in accordance 
with this effect. A discussion is given of work which has been conducted 
on electrostriction, anomalous electrolytes and new theories of electrolytic 
dissociation which have been put forward including the view of Kossel 
that the driving force Of dissociation is the heat of hydration or solvation 
of the ions and increases with diminishing radius of the ions, and the 
hydro- and electro-dynamic considerations determining dissociation which 
have been investigated. The results are enumerated of measurements 
which have been made on the p.d. between metals and non-aqueous liquids, 
boundary potentials, and oxidation and reduction potentials in non- 
aqueous solutions. A chapter is devoted to ‘the a gia es separation 
metals from organic lectrotytes: N. P. 


L. A. Wilson. (Am. Electrochem, Soc.; ‘Trans. 40. pp. 173-184, 1921.)— 
Experiments are described in which the over-voltage of hydrogen against 
copper, nickel, and mercury electrodes was determined under pressures 
varying from one atmosphere to a few centimetres of mercury. The'values 
were determined by the bubble method,'at room temperature, ‘under 
_ conditions of very low current-density, after a state of constant polarisation 
had been established. The results: in all three cases showed a rapid 
decrease at low pressures, confirming the hypothesis recently advanced 
by and Adler to rer vores | AGrHOR. 

2340. Came: of Adhesion and Magnitude 
Gas Bubbles...A. Coehn,.. (Zeits. Elektrochem, 29. pp. 1-5, Jan. 1, 1923.)— 
A; sesies of determinations were made: of, the discharge potential, 
the size of the gas bubbles evolved. when solutions of 0-1 H,SO« and 
KOH. were. electrolysed., Electrodes. of. nickel and. silver were 
employed... The adhesion. of, the bubbles to the electrodes! was found to 
be due ;to. the electrostatic; attraction ofthe. kathode. 
gas bubbles, aided) by capillary forces... 

sise.of. the was measured: by. 
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2341, An Effect of the Electrostatic. Change of Electrolyticalty Developed 
Gas Bubbles.; A, Goehn. . (Zeits, Elektrechem, pp. 306-308, July. 1, 
1923,)-—It is to be expected that when, employing a kathode of palladium 
or other metal capable of absorbing hydrogen, the. absorption of gas :will 
be affected by the electrical.charge on the.gas bubbles which is. found in 
the above work to determine. the size. of the bubbles: and their. adhesion 
to the electrode,. By means.of eudiometer tubes, measurements are made 
of, the volume. of hydrogen.-evolved. from palladium .kathodes during 
electrolysis of sulphuric acid. of different concentrations -with,, definite 
_ currents. It,is found. that the amount of hydrogen absorbed, increases 
with increasing concentration, of the, acid. up. to a certain limit and then 
falls slightly, The curve giving the relation. between, the: volume. of gas 
absorbed and the concentration of acid is of the same type as that showing 
the magnitude of the charge on. fhe bubbles with concentration: of..acid 
when a stream of gas is bubbled mechanically through the solution, but, 
in the former case, is displaced. so as to give a maximum, at 2 
higher concentration of acid than inthe latter case, . This displacement 
is attributed to the fall in concentration around the kathode during electro- 
lysis. whereas the concentration remains unchanged during the 
bubbling. . With - potassium hydroxide, a smaller absorption or. higher 
gas evolution occurs in accordance with the obServation of the negative 
charge on. the bubbles and consequent lower adhesion to the. electrode. 
Similar absorption relations are observed ig 
nickel, and. iron by using other methods. P 


Electrolytic Deposition of Chromium... Liebreich, ‘(Zeits. 
Elektrochem.. 29, pp, 208-210, May 1, 1923. Paper read before the 
Deut. Bunsen Gesell., Leipzig, Sept., 1922.)-—The electrolytic deposition of 
chromium from chromic acid. is discussed and the previous work of 
{see also. Abstracts. 682 (1922) and is 
The paper does not lend itself, to abstracting. 


2343. ‘Electrolytic v. Schwarz. Elektrochem, 29. 
pp: 198-207, May. 1, 1923. Paper read before the Deut. Bunsen Gesell., 
Leipzig, Sept., 1922.)—The structure of electrolytic zinc was investi- 
gated, and it was found that the zinc is deposited with the crystals at 
Tight angles to the kathode surface. The chemical analysis of electrolytic _ 
zinc showed that it contained 99°85-99-9 % zinc, with small quantities 
of iron, copper, lead, and enclosed. electrolyte.as impurities. It< was 
found that, when electrolytic zinc was healed to 105° to, 110°C., .a 
considerable amount of hydrogen was evolved... Dilatometer measure- 
‘ments showed a normal. rise indicating the absence of a. change of form, 
Carefully made measurements of the hydrogen evolved when kathode 
zinc, containing copper = 0:0140 %, lead 0:0700, iron 0°064.%,-,and 
99°8519 % zinc; was. dissolved.in acid gave 0°049% by weight... of 
hydrogen occluded by the zinc. | 
theoretical, of hydrogen. F, J. B. 
“2344. The Anodic Oxidation of Gold... “Fi direa.and Buryanek. 
Elektrochem. 29.\pp. 126-135, March; 1, 1923. 
VOL. XXVI.—A.— 1923. PEO 
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demonstrated that gold dissolves by atiodic polarisation in a ‘solution 
of dilute sulphuric acid to give Au(OH)s. In the present. work it is 
found that the ‘reaction is best conducted by enclosing the anode ‘in a 
linen diaphragm and placing a small crucible underneath to collect the 
hydroxide. | It is necessary to employ a ¢.d. at the anode‘of 1 amp.fem.2 — 
and to cool the electrolyte: by immersing'a coil through: which water 
is circulated. A considerable amount of ozone is formed, the quantity 
increasing with the concentration of sulphuric acid and with the 
.d.,' which is in distinction from’ the’ case of platinum anodes where 
the formation 6f-ozone diminishes’ with increase ‘of acid.’ ‘The results 
in the case of platinum’ are attributed to the production of «a layer of 
salts which are only slightly soluble in the’ concentrated ‘acid, while'the 
solubility of the gold hydroxide increases with the concentration of acid 
The oxidation’ stages “are 
investigated by means of potential measurements: during ‘electrolysis — 
under différent conditions, and determinations are made of the potential 
of the electrodes Au/AugO, and of-gold in sulphuric acid solutions and 
of a charged gold anode during depolarisation. ‘A rapid‘ depolarisation 
is produced by the application of an alternating current whereby a sus- 
pension of gold and no oxide is produced.: In this process, Au*** is 
produced during the «positive phase and reduced to’ during 
the negative phase: By’ hydrolysis this reacts as follows : 3 == 2: Au 
until finally the Au’ ion is eliminated to give metal: 

aurous sulphate, a reaction which. occurs at when measured 
against a hydrogen electrode. 

(2) 3 Au’ —> 2 Au + Au***, when occurs 
sulphate and Au(OH)s, giving a secondary formation of’ gold hydroxtie 
on the anode and leading to passivity of ‘the electrode. 

(3) Au*+*. This occurs at an ahodic potential of 1°24 volts; 
when ‘an active condition is’ again obtained’to be followed by hydrolysis 
and formation of Au(OHg3) at the anode, followed by passivity. 

~ (4) The’ auric oxide “is ‘oxidised to 
AuO, which decomposes into Au,O3 and free Oo. Through the operation 
of overvoltage the free evdlution of O, by direct’ electrolysis first occurs 
at 1°75 volt. On account of hydrolysis of the hr -_ reactions 
Au—> and ‘Au —> Aw’ precladed. N. 


52345. in Liquid’ Sulphur’ Diowide,M. 
and J. Drucker. (Zeits) Elektrochem.: 29. pp.’ 210-214,May 1, 1923. 
Paper read before the Deut. Bunsen Gesell., Leipzig; Sept:, 1922.)-A series 
of experiments on the’ electrolysis of sodium iodide potassium iodide 
in” ‘liquid ‘sulphur dioxide, was made.The ‘temperature was \kept at 
98° to 21° and ‘loss of sdlvent was avoided by means of a reflux: 
Tt was found that when sodiumand potassium iodide were 
sed in liquid sulphur dioxide, an unstable product ‘was obtained 
at the kathode. This is probably dueto: thé primary separation’ 6f the 
alkali metal which reacts with the solvent and formed hydrosulphite, 
Which? in “turn decomposed ‘into “thidsulphate \pyrosalphatet «<The 
Separation 6f sulphur at. the was When” pare 
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dry ‘sulphur dioxide: was’ by vhigh- voltage’ current’ sulphur 
‘was deposited at the kathode. This confirins the assumption ‘of 

B 


Cimpben. (Chem. Soc., J. 123. pp. 802-894, April, ‘the 
course of experiments on the kathodic’ deposition of manganese from 
chloride ‘solution, the solution round the anode; which was separated 
fromm the main body of the liquid by a porous pot, assuitied a very deep 
red colour and was found to contain the tetrachloride MnCl. The latter 
is sensitive. to’ light, especially ‘ultra-violet light, the soltition l6sing its 
dark: colour and ‘giving ‘off chiloritie without, however,any. precipitation — 
occurring. The: résults ‘of *oxidation—reduction potential measurements 
give forthe normal potential of quadrivalent manganese-ions’in 


and H. C. Howard. (Chem: 'Soc., J.123. pp 960-964; May, 1923. Paper 
read before the Am: Chem. Soc.; April; 1922.)—In view of ‘the poor yields 
obtaifiable by ‘the ‘methods’ available for the preparation of? mercury 
dimethyl, a new electrolytic method was’ developed: ‘When solution’ of — 
methyl-metcuric halides in liquid ammonia, water, of alcohol are electro- — 


lysed, ‘the complex’ MeHg.— ‘is deposited ‘in ‘the Kathode as fine black 


The electrolyte used. consisted. of an ‘aqueous, 25 of. methyl- 
mercuric acetate to which pyridine was. added in the proportion of 2 mols 
pyridine to 1 mol of the organomercuric. salt. The kathode. was a sheet 
of smooth platinum foil, and two graphite rods formed the anode. — 
temperature of the electrolysis was 30°-40° C. A potential of 30-35 volts 
maintained a current of 2-5 amps., but as the concentration of the methyl- 
mercuric salt decreased the current fell. In an actual preparation 106-5 g. 


_ of methyl-mercuric acetate in the form of a 25 % solution, with 2 mols 


pyridine added per mol of acetate, an average current of 1-67 amps. was 
passed for 2 hours 10 min., the total ampere-hours being 10-64. 

The current yield demanded by theory was 46-1 g. while that obtained 


2348. The Electrolytic Oxidation of Formic Acid. E. Miiller. 
(Zeits. Elektrochem. 29. pp. 264-274, June 1, 1923.)—According to 
various investigators the electrolytic oxidation of formic acid yields, 
at the anode, CO, and oxygen in proportions varying with the con- 
ditions. Acetic acid electrolysed also yields hydrogen which, in the case 
of formic acid, might further be oxidised to water. The reaction 


between formic acid and rhodium, palladium, and especially osmium, 


likewise liberates hydrogen. The author therefore investigated whether 
the electrolysis of formic acid would yield hydrogen by a kind of “ inner 


oxidation by the hydrogen ion,” as it did in the case of formaldehyde 
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(ibid, 28. pp. 307-810, July 1, 1922). 
sodium formate (neutral, acidified, or alkaline): with anodes of platinum 
(platinised, smooth, or coated with rhodium), palladium, and iridium, 
and raising the anode potential gradually, he observed that oxidation 
’ CO, and H,O took place at low potentials (about 0-1 volt) and then 

stopped, as the. potential was raised, setting in again at about 1 volt. 
‘The ‘electrolysis may. thus take place.in two. stages: the first, at low 
potential; when the metal. acts catalytically; the second, at higher 


Ave. H..H.- Storch and A. R. Olson, (Am. Chem. .Soc., 46. 
pp: 1605-1614, July, .1923.)—-When an apparatus similar to that. used 
by Andersen [Abstract 2162 (1922)] is: employed, the fatigue. of the 
absorption mechanism is rapid, and the quantities of hydrogen. absorbed 
by ‘the platinum anodes are comparatively large, so that it becomes | 
‘necessary to establish the equilibrium of the anodes before each deter- 
mination, which is a tedious operation. An therefore 
been devised to overcome these inconveniences. nA 
the:sate of reaction ef: hydrogen as a function of the accele- 
rating voltage is found to be due to superposition of the curve described 
below, and a “ fatigue ” factor in the mechanism used for absorbing the 
gaseous ammonia, At constant tube current, the variation of the rate 
of the reaction: with: the accelerating voltage is such as to give abrupt 
increases in the rate of reaction at specific voltages which are about — 
4 volts apart. The formation of ammonia in sufficient quantity to be 
detected by Nessler’s reagent does not occur except in presence of an 
arc, The magnitude of the rate at any given voltage and at constant 
tube current depends primarily on the diameter of the hot filament used 
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